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Voi-Shan’s introduction of the Scott Connector System 
made available for the first time a highly versatile standard 
tube-connecting envelope, adaptable to all types of tubing 
connections together with the added ability to perform mul- 
tiple functions. Standardization of this type and on this scale 
had never been attempted before. 
The Scott Connector System provides fluid systems 
designers with such significant assets as: 
1. Simple weight savings of up to 75% 
2. Greatly reduced mass 
3. Flared, flareless or beaded-tubing installa- 
tions using the same exterior envelope 
4. Incorporation of check valves, reducers and other 
devices as part of the connector’s function without 
changing the envelope 
Ready adaptability to titanium and other super alloys 
Very high systems end-cost savings 
. Reduction of human-error factor in installation 
Refinement of the “plumbing” art in aircraft construction 
had lagged considerably behind other structural advances 
until the advent of the Scott Connector System. The old 
flared and flareless “heavies” were fine twenty years ago, but 
today their inefficiency in weight, bulk and restricted func- 
tion are outdated. Who has not pondered the 
problems of routing motor-fluid, fuel and air 
systems through a preseni-day structure, fight- 
ing for every bit of space, while watching the 
weight factor? Answers to such all too com- 
mon problems were the basis of the Scott Connector System. 
The inventor, William James Scott, is today a valued mem- 
ber of Voi-Shan’s engineering staff. Earlier, however, for a 
long time he worked with these problems at the boards and 
arrived at a design solution. Two solid years of engineering 
effort at Voi-Shan have proved his ideas right 
The simplicity of the Scott Connector System disguises 
the strength and versatility that are only apparent on closer 
examination. For example, the system is rated for working 
pressures of 3,000 psi in both flared and flareless versions, 
using 202476 aluminum, with proof pressures of 6,000 psi 
and 12,000 psi burst pressure, consistent with the perform- 
ance requirements of Mil-F-18280. The arduous impulse- 
vibration requirements of this specification are comfortably 
exceeded by the flareless version. In addition, transition from 
flared to flareless-type connection or vice-versa is simply 
made by changing the connector insert; the outer envelope, 
consisting of nut and coupling, remains the same: Similarly, 
for beaded-tube connections—one simply changes the insert. 
To install a check-valve, a restrictor or a reducer is quite 
easy —the insert performs a double duty! 
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Concern about cross-threading or insert misalignment dur- 
ing installation is eliminated by the Scott Connector System 
A pilot device on the envelope nut prevents cross-threading 

and a special land on any insert assures per- 

fect alignment. Correct direction of flow in 

installing or replacing a check-valve is guar- 

anteed —if it is put in incorrectly the connec- 
pou tion cannot be made 

Weight-savings is usually the result of clever design and 
the Scott Connector System is no exception. The statement 
above, that a simple weight-saving of up to 75% can be real- 
ized, means that up to a 75% werght-saving occurs as a 
direct result of the Scott design 

Mass is often a problem in aircraft structure. It aggravates 
and multiplies fatigue stresses due to local oscillatory effects, 
and since mass is usually associated with volume, the further 

problem of location is presented. In modern 
aircraft this usually means inside something, 
especially since the aerodynamicists object to 
the hanging of components on the outside of 
VALVE the airplane, although unfortunately that is 


often the only place where space is available. The Scott 


Connector is very compact; it will satisfy the areodynamicist 
as well as electrical and control systems engineers 
With military purse strings (and company ones, too) 
tighter than ever, “cost” is always a consideration. The Scott 
Connector is not cheap; however, it is inexpensive. The 
Scott System saves money through simplified inventory, 
easier installation, and versatility plus a relatively low prime 
cost 
Voi-Shan’s Scott Connector System is available in alum- 
inum, stainless steel and titanium alloy in flared, flareless 
and flexible versions. If super-high-performance is required 
(for 4,000 psi systems), an extra-high-strength insert alone 
will accommodate the requirement. The connectors are avail- 
able in standard and bulkhead configurations and all standard 
line sizes are available 
Discover more of the tremendous advantages of the ver- 
satile Scott Connector System. Write on your letterhead or 
use the coupon below indicating any special area of interest 
with which you may be concerned 
Please send your technical brochure on Voi- 
Shan's Tube Fitting Series —The Scott Connector 
System. 
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VOI-SHAN MANUFACTURING COMPANY 
A Division of Voi-Shan Industries, inc 
8463 HIGUERA STREET, CULVER CITY, CALIFORNIA 
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ANOTHER "FIRST" FROM GOODYEAR AVIATION RESEARCH 


1. Keeping rocket casings from buckling under extreme 
thrust temperatures produced by our second-generation 
missiles was a serious problem. One solution: Increase 
casing thickness. But this imposes severe weight penal- 
ties. What was needed: A lightweight insulating mate- 
rial able to withstand heat up to 7,000°F for as long as 
two minutes. 


2. To meet this need, Goodyear has perfected a tech- 
nique of high-pressure molding rocket liners from a 
new Navy-developed rubberlike compound. Goodyear’s 
molding process on such rubberlike materials achieves 
unprecedented dimensional accuracy as well as the abil 
ity to duplicate this precise accuracy in succeeding pro 
duction units. Result: A liner that is not only precisely 
true to specified tolerances but also free of voids and 


VIATION 
AVIATION 


PRODUCTS 





Now... 


a molded liner 





that prevents 


rocket casing 


collapse! 


contaminat ise, the liner erodes away and is dis- 


charged i1 
the rocket. 


3. Now bei 


Goodyear 
pay loads 
formed ti 
Molding t 
ment of 

areas suc! 


vehicles, et 


For compl 
phone: The 


Products D 


Los Angel 


Goons 


raft land on Goodyear Tires, Whee! 


blast, leaving no dead weight within 


ecked out for advanced missiles, this 


possible thinner casings — bigger 
t's molded, moreover, it can be 
configuration and degree of taper. 
r materials, as well as the develop- 
ils for use in difficult insulation 

ones and nose cones for re-entry 
v being evaluated at Goodyear. 


write on company letterhead or 
r Tire & Rubber Company, Aviation 
Dept. O-1715, Akron 16, Ohio, or 
lifornia. 


han on any other kind 





pitt 
x Ni Y’ 
“Ss 


Phileas Fogg needed eighty days to see what the 
Explorer scans in minutes. Ex-Cell-O Corporation 
was not then in business to help speed his trip—it 
was 1923 that Ex-Cell-O started making aircraft 
parts to tolerances until then deemed impossible in 
production. 


Forty years of Ex-Cell-O experience in high-precision 
design and manufacturing have helped hurl the 
Explorer into the sky—have helped guarantee that 
Ex-Cell-O rocket and missile components embody the 
delicate strength essential in space. 


MAD SAFER WITH 


y” “*, Around the world in 80 minutes 


Twenty-four Ex-Cell-O facilities in the United States 


specialize in accuracy by the ounce or by the ton... 


for the future. 
EX-CELL-O FOR PRECISION 
EX: CELL: 0 


CORPORATION 
DETROIT 32, MICHIGAN 


PARTS AND ASSE} 


CADILLAC GAGE C¢ 





AVIATION CALENDAR 


Mar. 21-24—Institute of Radio Engineers’ 
International Convention, Waldorf As 
toria and Coliseum, New York, N. Y 

Mar. 23-25—Symposium on Optical Spectro 
metric Measurement of High lempera 
tures, University of Chicago, Chicago 
Ill. Sponsors: University of Chicago's Ap 
plied Science Laboratories; Jarrell-Ash 
Co.; National Science Foundation 

Mar. 23-25—Ground Support | quipment 
Conference American Rocket Society, 
Statler-Hilton Hotel, Detroit, Mich 

Mar. 24-25—First Annual Symposium on 
Human Factors in Electronics, New York 
N. Y. Sponsor: Institute of Radio En 
ginecrs’ Professional Group on Human 
Factors in Electronics 

Apr. 5-8—1960 National Acronautic Meet 
ing and Missiles and Aircraft Engineer 
ing Display, Society of Automotive Engi 
neers, Commodore Hotel, New York 

Apr. 6-8—Structural Design of Space Vehi 
cles Conference, Biltmore Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
Society's Structures and Materials Com 
muttce 

Apr. 6-8—1960 National Meeting “Hyper 
Environments—Space Frontier,” Institute 
of Environmental Sciences, Biltmore He 
tel Los Angeles, Calif 

Apr. 11-13—Electrical Engineering in Spa 
lect gy, Hotel Baker, Dallas, Tex 

American Institute of Elec 
trical Engineers 

Apr. 12-13—1l4th Annual Spring Technica 
Conference, Institute of Radio Engines 
: conjunction with the American Rocket 
Society, Hotel Alms, Cincinnati, Ohio 

Apr. 19-21—International Symposium on Ac 
tiv Networks and Feedback Systems 
New York, N. Y. Sponsors: Polytechni 
Institute of Brooklyn; Department of De 
fer Research Agencies; Institute of Ra 
dio Engineer 


(Continued on page 6) 
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CERTAINTY 


The honeybee's sensitive antennas are 100 times 
as efficient as man’s unsure sense of smell. This 
certainty enables bees to locate pollen and nectar. 
Yet temperatures below 43°F immobilize them and 
they may starve to death even though food is 
nearby 


Dorne & Margolin IFF Antennas and RF Com- 
ponents are sure and positive in operation — even 
under widely varying environmental conditions. 


For example, a missileborne antenna must stand 
the blasting shock of take-off, the intense heat of 
acceleration to supersonic speeds, and the biack 
chill of outer space...and still be sensitive to 
signals from earth. 


Such performance requirements are everyday 
routine at D & M, where advanced antennas have 
been developed for aircraft and missiles for the last 
decade. This wealth of experience often enables 
D & M engineers to work out a solution to new 
problems by redesigning an existing antenna de- 
veloped for a similar purpose. Such shortcuts save 
time and money . . . while making no compromise 
with quality and performance standards. 


Perhaps the answer to YOUR antenna problem 
has already been found—at Dorne & Margolin. 


Send for the new Antenna Catalog... 


Excellent sitions in @ growing organization affording 

opport ves for stock participation, as — as as many 
other benefits, are offered to engineers. 

Anderson, Chief Engineer, 


DORNE & MARGOLIN Inc. 


WE 
1434 Westwood Boulev 
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Los Angeles 24, Calif 





























“Blimy, why should ‘e get cold? He's go’ 























¢ o ‘eating h'element in ‘is bonnet.” 


The tougher the heating problem, the better the 
opportunity for Electro-Flex Heating Elements 


For every ridiculous application 
you can think of there are thou- 
sands of practical ones where 
Electro-Flex heating elements can 
lick a cold problem. Opportuni- 
ties are endless. Electronic and 
mechanical equipment can be 
made operable, resin cements and 
plastic laminates can be heat 
cured, aircraft surfaces can be 
de-iced, drains defrosted, instru- 


Any size, large, small 
or very thin. 

Lightweight, tough or 
flexible. 

High voltage tested. 


Iimmersible. 


Kel-F Resin, 
Polyethylene, 


Resist corrosion— 


Insulated with silicone 
rubber, neoprene, 


ments protected—just to name a 
few examples. 

Electro-Flex has the reputation 
for solving difficult heating prob- 
lems better and faster. Engineer- 
ing is in the hands of experienced 
heating experts. So, what is your 
heating problem? Send us the 
specifications of the application 
or contact our engineering de- 
partment for further information. 


be 


Standard units 
available. 

Operate under high 
pneumatic pressure. 


Meet USAF Specs. 
etc. 


send for free illustrated booklet 


Electro-Flex H 


eat, INC. 


83 WOODBINE ST., HARTFORD, CONN. (CHapel 6-5413) 


Apr. 20-22 — National 
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Symposium on 
Manned Space Stations, Institute of the 
Acronautical Sciences, Ambassador Hotel, 
Los Angeles, Calif. Cosponsors: NASA; 
the Rand Corp. 


Apr. 21—Annual Eastern Regional Meeting, 


Institute of Navigation, Key Bridge Mar- 
riott Motor Hotel, Washington, D. C 
Apr. 21-22—Southwest Metals & Minerals 
Conference “Metals and Materials for the 
Space Age,” American Institute of Min- 
ing, Metallurgical and Petroleum Engi- 
neers, Ambassador Hotel, Los Angeles 
Apr. 21-22—Seventh Annual Heat Transfer 
A Survey of Radiation Phe- 
nomena and Heat Transfer Equipment 
for Space Flight Application,” Oklahoma 

State University, Stillwater, Okla 

Apr. 27-28—National Meeting on Space Age 
Materials, Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati, Ohio 

Apr. 28-29—Symposium on “Closed Circuit 
Respiratory Systems,” Wright Air Devel- 
opment Division, Wright Patterson AFB. 

May 2-4—National Acronautical Electron- 
ics Conference, Biltmore and Miami- 
Pick Hotels, Dayton, Ohio. Sponsor 
Institute of Radio Engineers 

May 2-5—Sixth National Flight Test Sym- 
posium, Instrument Society of America, 
San Diego, Calif 

May 3-5—Fourth Signal Maintenance Sym- 
posium, U.S. Army Signal Equipment 
Support Agency, Fort Monmouth, N. J 

May 9-11—1960 Symposium of the Insti- 
tute of Radio Enginecrs’ Professional 
Group on Microwave Theory and Tech- 
niques, Hotel del Coronado, San Diego 

May 9-12—Semi-Annual Meeting and Astro 
nautical Exposition, American Rocket So 
ietv, Ambassador Hotel, Los Angcles 

May 9-13—Second Southwestern Metal Con 
gress and Exposition, American Society 
for Metals, Sheraton Dallas Hotel and 
State Fair Park, Dallas, Tex 

Mav 9-13—Annual Conference, Society of 
*hotog-aphic Scientists and Engineers, 
Miramar Hotel, Los Angeles, Calif 

May 10-12—1960 Electronic Components 
Conference, Willard Hotel, Washington, 
D. C. Sponsors: Institute of Radio Engi- 
neers’ Professional Group on Component 
Parts; American Institute of Electrical 
Engineers; Electronic Industries Assn.; 
Western Electronic Manufacturers Assn 

May 11-14—16th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

May 13-14—1960 National Intercollegiate 
Flving Meet, Ohio State University Air 
port, Columbus, Ohio 

May 23-25—12th Annual Meeting, German 
Society for Rocket Engineering and Space 
Flight Research, Heidelberg, West Ger 
many 

Aug. 15-20—11th Annual Congress, Inter 
national Astronautical Federation, Royal 
Institute of lechnology, Stockholm 

Sept. 5-11—1960 Farnborough Flying Dis 
play and Exhibition, Society of British 
Aircraft Construction, Farnborough, Eng 

Sept. 12-16—16th Annual General Meeting, 
International Air Transport Assn., Copen 
hagen, Denmark 


Conference, 
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bining state-of-the-art equipment in 
veral fields to create new and superior 
ystems for aircraft and missile guidance 
till another GPL capability. One case in 
G ‘ 7." nt is GPL’s Astro-inertial-Doppler A.1.D. 
PL. combined fu ida Tic C gation system —a stellar monitored, 
i. ‘ ppler tuned and damped inertial system — 
A. 1 D. Navigation Systems vhich each element refines the others, 
e system as a whole provides far 
ater inherent accuracies. 
D. and other combined guidance and 
egrated systems now under development 
t GPL are particularly significant because 
they utilize existing systems and elements, 
components of proven reliability and 
racy, existing techniques for manufacture 
naintenance. Yet continuing study 
rogress in the state of the art and 
nuing study of new system concepts 
these systems as advanced as the 
aft and missiles they will guide. 


hy not put GPL’s talents, and complete 
earch through customer service”’ 
ties to work for you? 





ENGINEERS — GPL achievements have opened a number of challenging research and development opportunities. 
To be considered for these career positions, 


G i L DIVISION 


send resume of p ous experience to Personnel Director. 


/GENERAL PRECISION inc. 


PLEASANTVILLE. NEW YORK 





SIKORSKY S-61 - 


TWICE THE LOAD 


Now multi-engine reliability and vibration-free turbine quiet combine 
with significant new operating economies to bring you the biggest heli- 
copter breakthrough since the Sikorsky S-58. The new S-61 not only 
cuts seat mile costs in half over previously available models, not only 
doubles seating capacity to 25 passengers, but it can land on water. 
Thus, heliports can be economically and conveniently located at down- 
town waterfront sites. What's more, the S-61 will safely cruise on 
one engine at full gross load. More data? Call or write Sikorsky today. 


A New World of Mobility by 


(© IKORSKY AIRCRAFT 


Stratford, Connecticut 
A Division of United Aircraft Corporation 





Garlock’'s main objective ae 


gt 


in missiles work... 


is delivery of high quality rocket 
motor components in the shortest 
time. To reach this common goal, 
research and development, product 
desig design, pilot manufac- 
turing, and production staffs work 
together a fully integrated team. 
They e problems of design and 
production jointly, thus eliminating 

Insulation tor solid fuel week ssible re-designing and 

Gertoct is rubber-hke com re-toolir 

pound which encounters 

ee ak Garli ble: they’ll swing into 

prolonged ambient tem 

peratures of 300° F. protot production on short no- 
tice al ww this with full scale 
product us needed. Garlock is 
diversi} they'll design and manu- 
facture ket motor components 
from a variety of basic materials— 
rubber, metals, phenolics, fluoro- 


earbon plastics. 


Garlock engineers will work to your 
design or help you in developing 
designs. Call or write Military Prod- 
ucts Department, The Garlock 
Packing Company, Palmyra, N. Y. 


Sa Gartocx 


ene P Oil Seals, Mechanical Seals, 
Extruded Rubber, Plastic Products 


M 


Garlock metal fittings 
for rocket motor cases 
such os blest tube ond 
thrust terminotor support 
tings ore machined to ex- 
tremely clove tolerances. 
Made from specicl ma 
terials affording minimum 
weight, masimum strength 
and rigidity. 


Garlock components are presently used in the development and production of: 


® Vanguard ® Super Vanguard @ Polaris © Minuteman @ Nike Hercules © Terrier @ Super Tartar 








NEW STRUCTURAL MATERIAL 
FOR INDUSTRY! 




















Can you use honeycomb in your business? 


New fabrication and manufacturing techniques developed by Rohr show great Perhaps you can put this dramatic new 


promise of a cost breakthrough for brazed stainless steel honeycomb sandwich material to work in your business. A new 
structures. There are countless possible applications throughout industry . . . perhaps brochure, explaining the characteristics of 
i : 
” esas honeycomb paneling in detail, is available 
This incredible material, widely used in the aerospace industry, is earmarked upon request. Write Mr. B. R. Alsobrook, 
for far broader applications as its unique characteristics become better known to 
desi Manager, Brazed Stainless Stee! Products, 
yagi Rohr Aircraft Corp., P.O. Box 878, Chul 
; ; ae ohr Aircraft Corp., P.O. Box , Chula 
The “sandwich of steel” is able to withstand great temperatures for prolonged Vista, Calif 4 
periods — six times that of aluminum, for example. It can cope with sonic and — 
acoustical environments impossible for conventional structures. 
Brazed honeycomb sandwich panels offer outstanding insulation qualities, and their 
structural characteristics are extremely attractive when the probiem is to increase 
strength while substantially reducing weight. 
Rohr, a pioneer in the development of brazed honeycomb, has evolved new methods 
which permit the fabrication of these structures in virtually any size, quantity or 
configuration, including flat, wedge, curved, and compound curved panels. 
For less demanding applications, principally where the problem is one of strength/ 
weight ratio, Rohr honeycomb panels can be fabricated more economically from 
other materials and bonded adhesively rather than by brazing. 


World's largest producer of components for flight ¢ Main plant and headquarters: Chula Vista, Calif. © Plant: Riverside, Calif. © Assembly plants: Winder, Ga., Auburn, Wash. 
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TO SERVE YOU BETTER IN THE WEST TUBE DISTRIBUTORS 








HELICOPTER APU 


New Solar gas turbine 80 hp APU is only 12% in. 
in diameter x 25 in.— weighs 59 lb 


SOLAR’S NEW gas turbine-powered 
helicopter APU occupies only 2 cubic 
feet—yet provides hydraulic or electri- 
cal power for complete checkout, for 
ground power and to start main pro- 
pulsion engines. It makes helicopters 
completely self-sufficient, able to 
operate from remote locations with no 
ground support. 

Powered by Solar’s 80 hp Titan gas 


12 


turbine, the lightweight unit is simple 
in design, easy to maintain, can be 
started instantly —without warmup —in 
temperatures from —65F to 130F and 
under wide atmospheric extremes. It 
operates efficiently on a variety of fuels. 

Titan gas turbines are setting new 
standards of performance and relia- 
bility as propulsion units for one-man 
helicopters, in portable electric gener- 


ators and in other applications. For 
details, write to Dept. G-189, Solar 
Aircraft Company, San Diego 12, Calif. 


SOLAR 


AIRCRATT COMPANY 








STEPS IN THE RACE TO OUTER SPACE 


Escape In Space 


The space-assembied super satellites of 3. Acting on orders from an astrogationa sea rescue area, and a ring of flotation 
the future will periodically encounter dis- computer, the retro-rockets check the bags inflate. Aradio broadcasts thecraft's 
aster—collision, mechanical failure, mili- capsule’s speed and break it out of orbit ation, and a bright sunshade Serves as 


tary attack, or the long chance of being (Foreground. Note details of offset a visual and radar target for rescuers. 


hit by a meteorite. When this happens, shielding, hatches, slow-down paract 

“life boats" like the one shown here will covers.) 

bring their crews safely back to earth. 4. As the capsule enters the outer atmos ARAMA, now providing the inertial 
phere, the heat shield protects the astr guidance system for the ATLAS ICBM 


Here is the operational sequence of an ; 
, ’ . nauts. The life boat's momentum siov and engaged in advanced research and 


escape in space even further, and the shield is jettison levelopment, is in the vanguard of the 
1. Crew members don pressure suits and as it cools. race to outer space. For this effort, 
strap themselves into decelleration beds 5. Four parachutes are released, act ARAMA needs scientists and engineers 
within the pressure-intact unit. as air brakes. After a computed interva experienced in astronautics. 4AA@4, 
2. At the “Abandon Ship" signal, low- other chutes are released. jarden City, New York. A Division of 
power, RATO-typelaunching rockets blast 6. The capsule lands in a predetermined American Bosch Arma Corporation. 


the sealed capsule from the threatened 
AMERICAN BOSCH ARMA CORPORATION 


station (upper right illustration). 
13 





Announcing 
IBM’s newest, 
most powerful 


business 


computer... 


NEW IBM 7080 


NEW 


2.18 millionths of a second operating cycle 


NEW 


1.09 millionths of a second communication cycle 


NEW 


automatic overlapping of multiple operations 


PLUS 


compatibility with all IBM 705 Systems 


Me, sn \“ 
i S ~t 1} 
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18M 7080 DATA PROCESSING SYSTEM BRINGS WITH 
IT THE WHOLE LIBRARY OF 705 APPLIED PROGRAMS 


transistorized data processing system 


A business system with new speed and power, the transistorized IBM 
7080 processes IBM 705 programs up to ten times faster 

This fully transistorized 7080 System offers a choice of 40,000, 
80,000 or 160,000 characters of magnetic core storage. 

Whether purchased or leased this transistorized system will mean re- 
duced data processing job costs. 


For manufacturing—one system to do: 
Scientific research 

Design calculation 

Production Simulation 

Forecasting 

Materials Planning 

Plant Scheduling 

Work-in-Process Control 

Operations Evaluation 


IBM 


balanced data processing 


Balanced Data Processing means 18M Services as well as machines— 
a continuing responsibility of 18M te its customers. 








The Bell helicopter is the standard of the world. It ear 


in the service of the Army, Navy, Air Force and Ma 


Korea..in the Andes, the Sahara, and over the g 


lands. Today there are many makes of helicopters . 


in commercial use are Bells. This means value you cai 


feel, whenever you buy or fly a Bell. 


ned its place the hard way.. 
rines..on the front lines of 
graphy of fifty-two different 


t 75 per cent of all helicopters 


bank on.. security you can 





TYPICAL APPLICATIONS 


@ SEPARATION OF MIJLTI-STAGE VEHICLES AND 
NOSE CONES. 


@ RELEASE FROM LAUNCHING PADS. 


RELEASE OF BOOST ROCKETS AND LAUNCHING 
SLEDS. 


RELEASE OF TANKS AND JETTISONABLE ITEMS. 


FOR SEPARATION SYSTEMS 
THE NEW 


SEPARATION NUT 


® ' 


A unique, safer and more efficient method for sepa- 
ration systems is offered by the Separation Nut. 


The Separation Nut is unique because its controlled 
separation is a highly reliable mechanical function 
activated by a very small explosive charge. 


By using the Nut’s small explosive charge rather than 
the “brute force” explosive techniques so commonly 
used to fail high strength material in explosive bolts, 
the Separation Nut can substantially reduce a poten- 
tially hazardous condition to installation crews and to 
the vehicle itself 

More compact joints can be designed since Separation 
Nuts are used in combination with standard diameter, 
high strength bolts used at full allowables. 
Separation Nuts reflect another new fastening concept 
developed in Hi-Shear’s specialized engineering and 
laboratory test facilities for the specific needs of space 


vehicles and high performance aircraft. 


Seeranatios sur 





describes how 
prondiggen the ogi die nner Aapscrint sr seein NON-CAPTIVE NUT CAPTIVE NUT 
sign goals, typical applications ond 
summory of the tes! progrom. Basic configuration occommodates bolt threed Becouse only a low explosive charge is used, all 
sizes including 44-28 thru 4-16 fragments can be easily contained by Nut's case 


PATENT APP D FOF A similor cose con arrest a bolt ofter detonation 


thitlhli RIVET TOOL COMPANY 


2600 WEST 247TH STREET © TORRANCE + CALIFORNIA 





CAMBRIDGE Jj 


‘MOUID OxXVGEN 


ANID) AW DROGIEEINI 
TRANSPORTS 


Model 4100 M has been endurance tested over 
Belgia | gravel roads, plus rugged cross 
country It has been environmentally tested 
at temperat anging from —65° F to 160° F 

It has be ected to salt spray, rain, fungus, 
sand ar milar units are now in operational 


Use hy rhie faru,. 


Transport problems usually associated with 
liquid hydrogen have been successfully 
solved by STANDARD trailers. Since mid- 
1957 these trailers have been used for 
deliveries more than 1000 miles distant. 
The illustrated unit has a capacity of 


5400 gallons. 


quid oxygen transport has an 
ess (type 304), u ith an oute) 
teel. This unit, pictured prior to 
addition s manufactured at STANDARD’S 
Leade? Works plant and is principally 
sed for ft ting liquid oxygen to industrial 


; 


plar 


Tested Environmentally — Proved in Use 


STANDARD has the fully integrated facil- room ate almost any condition of heat, 
ities to properly design, manufacture and cold, wet nd, and contamination. 
test equipment for the transportation, han- As 01 the largest manufacturers of 
dling and storage of cryogenic fluids. Three cryogel trailers, STANDARD pioneered 
modern, fully equipped plants strategically the first .luminum transport for liquid 
located across the United States in Massa- oxygel ce. Similar units for military 
chusetts, Illinois and California—are staffed or comn il use are available using alumi- 
with men skilled in all phases of cryogenic num, stainless or carbon steels. 
practice. STANDARD’S 60,000 GPH_ test Send today for the new STANDARD Cryo- 
loop is typical of its facilities. Environmental genics Bulletin, 


STANDARD STEEL CORPORATION 


CAMBRIDGE DIVISION 5088 Boyle Avenue 


! Lo Angeles 58, California 
- 7 
—eent, 


| ie os Leader Iron Works (Division) 
% | 


] ; | Decatur 88, Illinois 
= & 4 ' 7 
. 2 - j 4 ius , 
h i e3 PO AY) | 


{ i 
f oy 4 Cambridge Division 
SS “ 88 Industrial Park 
Delivery Trucks Pumps and ¥ Lowell, Massachusetts 
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may already be solved at RYAN 


At Mach 3—three times the speed of sound 
the heat becomes unbearable for conventional air- 
frame metals. The stress becomes too great for 
conventional methods of fabrication. These are 
problems which have been overcome by new 
design concepts and advanced manufacturing 
techniques at Ryan. 

Ryan’s intensive research has created unique 
tools and techniques for the forming of tough-to- 
handle Space Age alloys...and new forms for 
these alloys to take. 

One such technique is explosive-forming. With 
it, Ryan can form large structures from tough 
alloys and hold dimensions to tolerances which 
cannot be achieved by any other methods. 


For rocket chambers, Ryan has developed Ryan 


Wrap, now being tested for the Navy’s subma- 
rine-launched Polaris miissile. Ryan Wrap — spot- 
welded layers of foil-gauge stainless steel — is 
lightweight, vet incredibly strong. It will with- 


stand wall stresses of 305,000 pounds psi. 


Another significant Ryan development is Mini- 
Wate, awarded first prize at the National Design 
Engineering Show. MiniWate—an extraordinarily 
strong and heat-resistant spot-welded structure 
of stainless steel foil and miniature corrugations 

can reduce aircraft structure weight by as much 
as 50 percent. 

For hot parts or complete systems... for pre- 
cision quantity or small-unit production... for 
high quality and on-time delivery...call on Ryan 
to do the job. 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 


RYAN BUILDS BETTER 
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Tiros Will Scan Cloud Cover, Earth Heat 
P First comprehensive scientific weather-eye satellite is scheduled to 
ape Canaveral. 


be launched this month fron 


Carriers Dispute Board’s Coach Stand 
establish service patterns without in- 


» Freedom of the airlines t 


terference appears headed for 


showdown. 


Minuteman Support Refined to Cut Costs 
Continuing studies are aimed at refining systems under Minute- 
erational and maintenance personnel. 


man concept of minimum 
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il missile test vehicle launching at Cape 


was considered successful. The solid 


under power of first of two stages. For 
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96—Genera!l Electric; 98—Minneapolis-Honey 
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Here's the smallest, 
HERMETICALLY SEALED 
| Precision Switch ever made! 
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KLIXON TYPE AT1-1 


Here is the first truly subminiature, precision calibrated switch that is SPECIFICATIONS 
hermetically-sealed to MIL-S-8484B. Prior to sealing, the ATI-1 is especially of KLIXON Type ATI.1 
processed and filled with a dry, inert gas to insure reliability for “Dry Circuit” ; 
applications. The exterior parts are corrosion resistant. The solder type terminals, Actuating 
brought out through fused glass seals, are tin dipped to facilitate soldering 

This new “KLIXON” switch is designed around a unique, ‘“‘W”"’ shape, snap 
acting element to meet stringent shock and vibration requirements. Where switch 
reliability, space and weight-saving are important, this switch sets new standards 
of compactness and represents the latest advances in the “state of the art.” .. 

Here is the answer to a designer's prayer for the smallest, lightest, snap-acting, , ‘ 
environmental free switch that can be made and yet still be a reliable, precision 
device. Write for further detail on various means of mounting and actuators. 


Release f 
Pretr 


Weight. 
Amb. temp. rangeé...s.+05. 65°F to 275°F 
Current copacity..... ps. 28VDC resistive 


sa” 


Contact separation { opprox 


“~ TEXAS INSTRUMENTS a 


INCORPORATED Sesh elas 
METALS & CONTROLS DIVISION Visit us of the IRE Show 
‘ eT ee : aieecnanecnnieeeed Booth Numbers 1409 - 1421 


Spencer Products: Klixon® Inherent Overheat Motor Protectors +» Motor Starting Relays « Thermostats « Precision Switches ¢« Circuit Breakers 
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EDITORIAL 





Defense Debate Sharpens 


Testimony by five Republicans who are not running 
for clective office gave new impetus to the running de 
bate on the adequacy of the nation’s defense preparations 
and produced indications that the Republican Adminis 
tration may be forced into major concessions on the 
Fiscal 1961 defense budget now being considered by 
( OngTeCss 

he past records of the five Republican mad 
ficult for any Administration spokesmen to impug 
motives in criticizing the current defense program or to 
challenge their competence on defense matters 

Thev wer 
® Robert Lovett, former Secretary of Def 
partner in Brown Brothers, Harriman & (¢ 


man of the executive committee of the | 


Railre id 
© Robert C. Sprague, chairman of Spr 
nd chair f the Federal Ri 


id } i 
| director of the Gaither Commit 


¢ Thomas Watson, Jr., president of Int 
Macl Corp 

¢ Thomas G. Lanphicr, Jr., vice pr 

D rQ, 1] Dynamics Cor 

® Dr. James P. Baxter, U1, presides 

ind a mer r of the Gaither ¢ 


d 


iC Same IC LUSH 
pr ms as the Democrat cna 
rheading the defense debate in ¢ 
American citizen te 
For, until this dist 
testimony on this subj 
ylored to look as though it 


maneuver, which it mo 


Issues Become Clearer 


hard for the Admi 
il issues should become 
It is too bad that th 
lebate has been i 
oratory of Senator 
ided but poorly inf 
rett Saltonstall. and the 
l-isenhower that he 
For as long 
trictly partisan politi 
ontributions to a better defense poli 
Ol of these five Republicans who 
tive office speaking forthrightly according to th 
of their conscience, and with the benefit of their 
ional experience in the defense area, should make 
it this is no partisan matter but something of 


crn to every American. 
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any way 
© We hav 
to do mor 


the Sovict 


| . 


ous signs that the Administration is 
the rising tide of public opinion this 
Vice President Nixon has his staff 
preparation ef a strong defense plank 
1m which will probably bear little re 
ficial position of President Eisenhower 
it of this fateful year in world histor 
ilso are scurrying through the Pen- 
munition for some sort of official pri 
» answer the nsing tide of defens 
ome of the blast expected from 
Hlouse Appropriations Militar 
ite April. All efforts to suppres 
bate into ineffective channel 


now lies clear for acti 


Major Points 


1 
unanimity about all of the 
4 } 
of the current defense policy 
hat 
lid 


ing enough to meet the Soviet threat 
nore without straining our economy in 


r , 
i 4 ‘ 


hed the point in time where it is necessary 
ire to hope for any success in blunting 

llenge. 
ilmost universal agreement among 


] 


f their political affiliation, that 


iC now lies in vigorous executive 


bak i 


top down, to replace the vague vac 


| | 
yur current svstem of decisions 

ouncils and study groups 
tatement of our national goals was 

mas Watson when he said 

should be clear superiority over the 
ossible areas, and we should believe 
so that we will not be reluctant 


+4 +” 
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warning came from Thomas Lan- 

igned a $64,000 a vear vice pres- 

» publicly and uninhibitedly debate 
n he said 

this winter be in the process of 

Ill. I believe we are losing World 

ther reasons, the lack of a sufficient 

ram; lack of a defense against sub 

Mf a sufficient and timely space pro- 

mition that we are and 


} 


ictually engaged in World 
the warning of M1 Lanphier and the 
equally to heart and from them fash- 


| enable this country to secure its fu- 


ts leadership in the world. 


—Robert Hotz 
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All-new concept in Classified Area Protection 


Guard posts mean fixed overhead; guards 
can’t be everywhere at once. 


New Honeywell system makes possible sight, 
sound and movement surveillance of an entire 


facility from one central location! 


Greater protection for far less money 


Here is a completely new concept in protective systems— 
a system that will not only pay for itself within a year by 
eliminating costly guard posts, but go right on adding to 
your profits for years. 

For example, for every 24-hour guard post that you 
eliminate through this Honeywell system, you can save 
up to $25,000. In larger areas, where more costs are elim- 
inated, savings increase proportionately. 

With this new Honeywell system, a central security 
guard at his console can check instantly the security of 
any building or area—even remote gates 20 miles or more 
distant. It protects your property against intrusion by all 
three means of detection: 1. Physical—the actual breaking 
in through doors or windows. 2. Audio—detection of 
sound or noise created by the intruder. 3. Motion—detec- 
tion of movement of anyone that may have concealed 
themselves within the plant. 


Complete protection requires 
checks and balances 


Teamed with your security force, a Honeywell automatic 
alarm system can detect any form of illegal entry, loitering, 
vandalism or sabotage. In many cases, a number of guard 
posts can be eliminated permanently. However, a security 
system would hardly be realistic without personnel to 
execute the program—and the Honeywell system is de- 
signed to complement manpower, thus permitting a greater 
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Honeywell's protective system cuts overhead; 
blankets every square foot every moment! 


degree of security without increasing your security force 

Key to the Honeywell system is the central control 
panel. All of the various sensing devices report here and all 
communications are centered here under one man’s con 
stant supervision. Intrusion, no matter how detected, is 
signaled and its location indicated here. Detection of fire 
is reported here and various critical alarm functions of the 
building can be monitored here—including complete sur- 
veillance of temperature, refrigeration, lights, boilers, flows. 


Honeywell service assures maximum savings 


Honeywell service adds to your savings—because it in- 
cludes far more than ready access to one of our 112 branch 
offices. It includes field engineering help in planning your 
system, in addition to a service guarantee and a really 
dependable maintenance contract 


For a free survey of your facilities, call your nearest 
Honeywell office, or write: Minneapolis-Honeywell, Depart- 
ment AW-3-13, Minneapolis 8, Minnesota. 


SUIT THE SYSTEM TO YOUR NEEDS 


Bf) a) 


SONIC DETEC- 
TION hears noise 
of intrusion 


— 

j 

= h, 
MAGNETIC DOOR 


SWITCH signals 
intrusion. 


CENTRAL PANEL VITRONIC EYE 
locates intrusion detects motion 
or fire in lighted areas. 


\ f . 
e\e@ x { h 
AUTOMATIC FIRE SONO-SENTRY 


and smoke detec- sensor system de- 
tion and location tects motion. 


Honeywell 


Since 1668 





WHO'S WHERE 








In the Front Office 
Col. Edward N. Hall (USAF, ret.), as 


sistant to the vice president and chief sci 
entist of United Aircraft Corp., East Hart 
ford, Conn 

North American Aviation, Inc., Los An 
geles, Calif., has elected the following cor 


porate vice presidents: William H. Cann, 


vice president and secretary; William M. 
Darling, contracts and pricing; Rulon Nag- 
ely, material; John B. Pearson, development 
planning; Eugene D. Starkweather, pet 
sonnel; John W. Young, quality and logis 
fics 
Dr. Glenn G. Havens, a director, Tele 
computing Corp., Los Angeles, Calif. Dr 
Havens is a vice president of Telecomput 
ing and board chairman of Narmco Indus 
tries, In a subsidiary 
Joseph H. Schellman, president of the 
ewly formed Control Switch Division of 
ontrols Company of America, Schiller 
Park, I \lso: Harold F. Ames, a vice 
president of Controls Company of America 
and director of sales for the Control Switch 
Division 
Dr. Albert C. Hall, vice president of en 
cring, The Martin Co., with headquar 
n Denver, Colo Also: Dr. William 
Whitson, director of advanced program 
The Martin Co.'s Denver Division 
Jack G. Anderson, president-govern 
ment relations, Stromberg-Carlson Division 
Cenera Dynam s Corp., Rochester 
Y 
Gerald J. Lynch, vice president of th 
newh tab] d Defense Products Group 
of Ford Motor Co., Dearborn, Mich. Mr 
» contin as gencral manager of th 
rot ision and also will direct 
the oper n of Special Military Vehick 
Mobilization Planning and Defense Sal 
ind Defense Contract Administration 
Dr. John V. Atanasoff, vice 
Atlantic Division of Acrojet-General Corp 
Frederick, Md 
John R. O'Brien president-gor 
ment relation Military Products Divi 
f Hoffman | tronics Corp vith head 
quantes Washington, D. ( 
Loren A. Murphy, vi president-man 
fact g. Goodyear Aircraft Corp., Akron 


pre sident 


Oh 
William W. Wood, Jr.. 
pt | t-d lopment ind 
. a oe i Pp 
1 au t i In 
Link D 1 appointment Kdward 
Sheridan inager of Eastern Lal 
nd Hugh M. Williams, \ 
nt in charg f Western Laboratori 
V. B. Benfer, vice president-development 
Pacif \irmot Corp., Burbank, Calif 
James L. Fechter succeeds Mr. Benfer as 
president of PacAcro Engineering Corp., a 
‘ idiary of Pacific Airmotive 
C. H. Chichester Smith, managing di 
rector, The Fairey Co., Ltd., London, Eng 
land, succeeding Geoffrey W. Hall who con 
tinue " hairman. C. C. Vinson an 
L. S. Dawkins appointed directors 
Ralph Harmon, vice president-engineer 
ing, Mooney Aircraft, Inc., Kerrville, Tex 
(Continued on page 113) 
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INDUSTRY OBSERVER 


>» Convair, Douglas and North American Aviation’s Missile Division are 
among the leading contenders for a National Aeronautics and Space Admin- 
istration contract to build the airframe for the 23,000-Ib.-thrust S-4 stage of 
the Saturn vehicle. Proposals for airframe are being evaluated by NASA. 


> Initial two Midas infrared « 
scheduled for the Atlantic M 
at Vandenberg AFB, Calif 


ming satellite test launches have been 

Range because of scheduling problems 
he remainder of the Midas tests and all 
Samos reconnaissance satellit will be made from Vandenberg in 
order to obtain polar orbit further scheduling problems arise. First 
Midas launch from Cape ¢ ral was attempted late last month; the 
second is scheduled before th f March 
> East German sources report that Veb Entwicklungsbau Pima is develop- 
ing a bypass version of the basic Pirna O14 engine scheduled for the Baade 
Type 152 jet transport. More-powerful Pirna O14 is reportedly now being 
flight tested on a four-turboprop Soviet aircraft believed to be the Bear 
bomber. Test nacelle can change angles of pitch and yaw in flight to obtain 
data over wide range of inlet angles of attack and to determine transient 
flow conditions. Turboprop engines of the Bear bomber are operating at 
increased rating of 15,000 eshp. each, according to East German sources. 
Earlier rating of the engines was 12,000 eshp. each. 


© Sovict Union has built 


gine for use in light aircraft, powered 
pters. Designated the VP-760, five 
hp. at 2,300 rpm. Working volume is 


gliders and small single-pla 
cvlinder radial engine is rate 


0.760 liter mpression rat 


> Rome Air Development Center last week awarded a $78,171 contract 
for study of spectral suitability, modulation and detection techniques for 
communications in the optical region between near infrared and ultraviolet 
to the GPL Division of General Precision, Inc. Optical region is expected 
to extend the usable portions of the electromagnetic spectrum and to offer 
highly-directional, jam-free space communications. ARDC’s interest in 
this field and GPL’s work in this area were described in the Jan. 4 (p. 15) 
and Feb. 22 (p. 63) issues of wn WEEK 
> Universal microwave ¢ 


track svstem made bv the S 


nce, a radar guidance and automatic 
enix Co., has successfully passed its 
requirements it lrone at Holloman AFB. Telemetry 
reliability were reportedly excellent. 


flight test 


ind command accuracy and 


>» With cutback in North Am 
ment, Air Force has abandoned 
of withstanding prolonged heat 


in B-70 program to prototype develop- 
project for development of tires capable 
king at 450F and then landing. USAF 
plans instead to use currently-available 250F tires and take the weight penalty 
of air conditioned wheel wells 


> North American Avia that could lead to further diversifica- 
proposal for a high-speed hydrofoil 
Speed range of the hydrofoil vehick 


tion, has formally present 
raft to Navv' s Rur 


between 60 and 


> Nike Zeus launch complex has entered the advanced stage of construc- 
tion at the Naval Missile Center, Pt. Mugu, Calif. The Army anti-missile 
missile can be expected to begin flight tests from the Pacific Missile Range 
base by mid-year. Some form of silo launch probably will be used in the 
tests. Guidance and canard control systems have vet to be flight tested. 

© Polish cyclotron is sched into operation within near future at 
the Nuclear Research Institut r Prague. Cyclotron will be capable of 
iccelerating neutrons to an f 12.5 million electron volts; alpha par- 


ticles to an energy of 25 n tron volts. 











As North Am 


advanced manned research craft 


tain of earth’s atmosphere, tt 


and direction must play a 
Air Armament Division, 
Data System responsibility for 
with iner 


ing the challenge t 


of advanced design, precisior 


But the problems of inertial 


new to Sperry. During the p 
25-million Sperry man-hours h 
to develop and produce succ« 


ance. As a result, the natior 


B-58 Hustler the most thorou 
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of guidance 
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d the Flight 
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uldance are not 


years, over 


been employed 


il inertial guid 


in the Convair 


y studied, ana 


lyzed, tested, evaluated and understood inertial 


being — plus the advanced 


ind for 


guidance system in 
guidance equipment for the X-15 other 


future applications 
And in addition to work on government spon 


sored space guidance systems and technique 


Sperry scientists and engineers are exploring r 


ind exotic technique for gyros, advanced 


aturized digital computers, acceleration sensor 


zero gravity environment systems—in many 


involving radical departures from current 


aim of cloping 


hardware thi: are 


nology—with the 


ahead of 


systems and 


challenges of man in space. 


oncepts, 


the 


sPtAR 











Washington Roundup 


Watch for the debate over the adequacy of the Administration’s hold-the-line 
budget policies to become even more bitter, reaching a climax late next month when 
the House Defense Appropriations Subcommitte issues its report. Despite charges 
of “unpatriotic” and “parochial” being hu tics of the Administration’s Fiscal 
1961 budget, the subcommittee probabl e funds to provide a continuous 
uirborne alert capability, provide more m rlift, ballistic missiles, including 
the Polaris weapon system, and for harde: f ICBM bases 

If the criticism becomes too severe, and possibly more importantly—if leading 
Republican businessmen continue to join in the chorus in this election year, the 
Administration may try to avoid a congressional showdown. One way would be to 
“reappraise” its position, ask for a su quest before the Appropriations 
Committce headed bi Rep George H. M | x.) issues its report 


Congress also may foreclose on Defense Department's Advanced Research Projects 
Agency. House Armed Services Committ oted to abolish ARPA, created 
as an independent operating agency tw \ repealing the agency's statutory 
authorization contained in the Fiscal 19 struction bill 

House Committee contends that ARPA is no longer functioning as an independent 
agency but as an adjunct to the office of Dr. Herbert York, Defense Department director 
of research and engineering. For this rea tt ivs it appeared sound to “repeal 


the statutory authority which created th t no longer was necessar\ 


Space Committee Shift House Committee on Science and Astronautics probably will discontinue its 
practice of having a military representative assigned to the committee staff as an 
adviser and consultant. Reason cited | nbers is that the representatives 
are not assigned to the staff long enough t ficient value 

Army representative assigned last year recalled by the military after serving 
only six months. An Air Force representat ttached to the staff and, under 
original plan N 

House Armed Services Committee i t to vote this week on legislation that 
would ban former officers from dealing with the military establishment for two years 
after they leave service. Ih Casure f lengthv hearings bv an investi- 

iting subcom: e head wv Ret t (D.-La eems sure of approval 
by the fu 

Meanwhile, "re Legislative Oversight Subcommittee headed by Rep. Oren Harris 
(D.-Ark.) is scheduling hearings on possible conflict-of-interest legislation applicable 
to Civil Acronautics Board and other quasi-judicial regulatory agencies. Initial hearings 


will get under w +h, yee 


CAB Vacancy Chances are strong that a Civil Aeronautics Board staff member will be elevated 
z to fill the Board membership expected to be vacated by James Durfee who has been 


nominated as Associate Judge of the U.S. Court of Claims. Durfee’s Board term expires 


Dec. 31, and Whit Ho ¢ opinion is t lity of attracting someone outside 
the Board to fill i tern ligh 

Ddsethiile Durfee’s Claims Court nomination has been reported favorably by 
the Senate Judiciary Committee over the vigorous opposition of Sen. William Proxmire 
(D.-Wis.). Proxmire, however hov f relenting in his opposition, plans 
to pell out mm p Wo} ( il il rable detail when his nomination 
comes up 

Although discouraged by lack of ai support, Sen. A. S. Mike Monroney 
(D.-Okla.), chairman of the Senate Aviation Subcommittee, plans at least one more try 
in his effort to enact legislation authorizing government-guaranteed loans to spur 
development and purchase of modern jet go aircraft. Monronev savs his first step 
will be an attem gct the subcommitt t the bill out. Next step—speeches 
from the Sc 


Joint Congressional Atomic Energy Committee’s Research and Development Sub- 
committee will begin week-long hearings on Mar. 22 on “frontiers in research.” House 
Committee on Science and Astronaut hearings scheduled through the 
remainder of March on the President to amend the National Space Act 
Legislation giving the President broad ) taking possession and assuming 


Wrapup 


control of transportation systems in nat rencies was recommended last week 
by Air Force Secretary Dudley Sharp before a House Subcommittee on 
National Military Airlift 

—Washington Staff 
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Tiros I Will 


Washington—F irst comprehensive sci- 
entific weather-eve satellite, Tiros I, 
specifically designed to probe secrets of 
cloud cover and earth heat is scheduled 
to be launched this month from Cape 
Canaveral 

This meteorological platform, with 
photographic and infrared-scanning cap- 
ability, will be orbited to evaluate the 
validity of existing weather theones and 
prove principles of weather-satellite de 
sign A second vehicle—Tiros 
planned for launch in August 
Nov Y. p 26 

In its basic role, Tiros will influence 
the pattern for advanced approaches to 
precise weather prediction—a scientific 
input which undoubtedly wall buttress 
future commercial and military acrial 
ind space capability 

liros meteorological satellite system 
is under the cognizance of National 
Acronautics and Space Administration, 
ilso the system manager. The satellite 
is being developed tor the national 
; : : space agency by Radio Corp. of Amer 
AFTER SEPARATION from third stage, Tiros satellite will reduce spin from an initial rate ica’s Astro Electronic Produc tion Divi 
of 120 rpm. to 12 rpm., angular speed low enough to permit taking pictures with cameras sion under tet hnical direction of Army 

Signal Corps’ Research and Develop 
ment Laboratory 

Scentih ispects of the 
e Tiros I, a relative! 
hin le I | 


the 








400 naut. mi. above the earth 


an Z | © Two television cameras wil 
ANTENNA _ graph Wer I ely wide 
] 


ximatecly 
la t Montreal 
, N lati 


Am Tl 


TRANSMITTING . Square areca 
ANTENNAS (4) "aay. Speers 


WIDE ANGLE 


F TV COVERAGE 


min 
© Satellite life will be 
NARROW ANGLE ~ . \ ‘ @ About 1,300 orbits 
TV COVERAGE : fave the catallih 
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TIROS meteorological satellite will scan cloud cover with two television cameras, map earth v he plavbac , ignal or direct 
heat with infrared sensor. Wide-angle TV camera will cover 800-mi.-square earth area pictur ( ceived bi itellite 
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Scan Cloud Cover, Earth Temperature 


e Satellite will weigh 270 Ib., and will 
include complete facilities for filming, 
taping and communications. 

e Satellite configuration is roughly cy 
with IS flat sides. Diameter 
is approximately 42 in., height about 
19 in. Four bottom 
urface will transmit signals to th 
ground. A single antenna protruding 
from the center of the satellite top will 
be the receiver 

© Total of 9,000 solar cells deck the 
satellite sides and top. Cells ar 
mounted in a arrangement mi 
of five on printed-circuit boards, 
iccommodating 80 cells. Mini 
of the cells, using a self 
about 
instrumentation 1s 
solar cell 


lindrical 


intennas on the 


SCTICS 
group 
cach 

mum efhaecncy 


cooling coating, will be 7§ 
powe! for 
watts, supplied by the 
ver in combination with the bank of 
torage batteries 
© Rocket vehicle is a Thor 
with Air Force’s Ballistic Missilk 
on-cde veloped Thor booster 
000 Ib \croyct-General liquid 
ropellant AJ10 (7,600 Ib. thrust), and 
ganv Ballistic Laboratory X248-A7 
llant rocket 3.050 Ib 
third stage. Launch 
44.5 deg 
deg 


utoff there wall be 


Ab vpe 
Divi 
150.,- 


aa 
thru 


inclination 


second stage ig 


m the booster 


tage burnout 

third stage ane 
soned, and the 
20 rpm \ft 
, will he 

vill sCparat 

Ipproxi natels 
will be in it 

1] be 


iry because at 120 
oe d will he too high 


» 


v 


GROUND 
STATION 





— — 


SATELLITE is alerted for 1'V camera scanning with clock mechanism activated by 
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RECEIVING 
ANTENNA 
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TRANSMITTING 
ANTENNAS (4) 


SPIN ROCKETS (i8) 
ON BOTTOM 
PERIPHERY OF SATELLITE 
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SATELLITE CLOCK IS SET. 
CLOCK SETTING 
3. CLOCK 
4. CLOCK 


TIROS baseplate will mount 18 small solid-propellant spin rockets. Periodic firing by ground 


command will restore satellite to desir 2-rpm. rate from 9 rpm. decay rate. 


fixed in 
which can be 
the television cameras 
earth only during a 
But, be- 


orbits will 


inertial space, 


th spin aXIs 
seen will 


is of earth 
limited, since 
ll look at the 


1] of cach orbit 


DOTTIOI 
| tion 


1SC position of successive 
nge in relation to the earth as a re- 


lt of the latter’s rotation, a relatively 


l 


ntinuous coverage in a wide swath 


| from a sufhaent num- 


vision cameras will be 
oward earth during 
operating periods will 
pel ls} Tio Willi 
programed when condi- 
roper. Photographs will be 
nsmitted directly to earth during the 
me when the satellite is within com- 
f the 
ving roughly from 6 


inication rang receiving Sta- 
1 penod var 
lime required for readout 

be 34 min., with the remainder 
uilable for direct reception of pictures 


When the 


inication range, the 


min 


com- 


data 


satellite is outside of 


television 





COMPLE TED, 
iS STARTED 
INITIATES PICTURE- TAKING OPERATION 
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1 station command, 





may be stored on magnetic tape for 
transmission at a later time. 

['wo types of position reference data 
will be supplied directly from the satel- 
lite. Its rotational position witl 
to the sun will be measured nine times 
during each revolution by solar cells 
located everv 40 deg. around the satel- 
lite circumference Also, an infrared 
detector in the satellite will sense the 
crossing of the earth’s horizons moving 
through space. 

Cloud cover er 
corded on tape at ground stations, then 
flashed on a screen from which it will 
be photographed. 

One set of films from each pass will 
be processed pre isely it the Naval 
Photographic Interpretation Center 

Both television camera svstem 
lations are similar except f 
optical systems. Each camera wil 
tion as an independent unit and 
of one will not affect the othe: 


i 


1 respect 


information wil 


+} 
tiie 


mation from both cameras will 


mitted in sequence to one g1 


vision receiving station. 


Camera Specifications 


Camera frame 
Each camera has 
is one-half 
s speed 
band width 
sumption 1S 
camera has 
ww angle 
| he satell 


uct 


g al 
tribution and its horizontal 


? 1 
ill be 


Heat mapping w 
tape and therefore wi 
Readout will be during « 


ground station but onl 


1] 


min. (maximum tape 
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Tiros Satellite 


NASA’s Tiros meteorological satellite 
will afford an 800-mi.-square view of the 


earth coupled with a small high-resolu 
tion picture within this area. 

It highlights picture-taking potential 
from space and brings into focus the 
international ramifications of earth sur 
veillance, even before USAF’s WS.-117I 
Samos photographic reconnaissance satel 
lite, the Midas early warning satellite or 
any comparable Soviet payloads have 
been orbited. 

\ satellite with photographic or infra- 
red capability passing over national areas 
conceivably could raise questions of in 
ternational law, just as the flight of any 
aircraft over national boundaries now 
does. The situation is, however, becom- 
ing an academic one because of the in 
finite boundaries of space and the scope 
and type of observation possible—both 
by instrumentation and spacecraft crew- 
men. 

Tiros, with its television cameras for 
cloud cover observation and _ infrared 
sensors for earth-heat mapping, is only one 
satellite in a succession of “viewers 
Soviet Sputnik instrumentation capability 
is not completely known, but easily could 
have included scanners. Lunik II] incor 
porated camera capability, took moon far 
side pictures in the course of its orbit 
around moon and earth and easily could 
have transmitted pictures of earth as 
well 

USAF's Explorer VI 


turned pictures from a television type 


satellite re 


camera as it orbited the earth in a long 
path. Atlas-Able IV lunar 


probe, which failed in flight, also was 


elliptical 


fitted with an identical television scanner 

These and successive experiments ar¢ 
underscoring the need for a continuing 
ippraisal of international law as it relates 


to space excursions. 








i) WI i 

informat 

range 

riented mosth 

urface of the | 
irea. Because of it 


ratio, the top will 


too hot during the daylight por- 


tion of its orbit and its radiation char- 
acteristics will be insufficient, requir- 
ing that some of the heat be dissipated 
ct instrumentation 

versely, the bottom surface of the 

te will have a tendency to become 

cool, hence heat energy dissi 

the satellite components will 

ted to the baseplate 


ly hot units in the 


cooling 
satellite 
heating the bottom surface of the 

to equalize the temperature of 
Keved to this, the 
possible 


 ¢ ry i min 


pavload 


hin 


! 
thickness scgmented 


ically insulated from 
fa Baseplate is a single 


stiffened skin for minimum 


ince to satellite interior 


Ground Stations 


Minitrack 
Hite end 
to NASA’ 


future orbits will be 


rmine which are 
photogr iphing wi 
m cameras 
ommunication network will 
enter with tr ing 
nter with all tracking 
tions and su 


pport sites. 
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10 th Bell X-5 (left). Variable wing area (see 


i 


FLIGHT test data on variable sweep wings has been available for almost 


drawing) could aid in design of STOL with good takeoff characteristics d sea-level capability. 


USAF Drops Mach 2 VTOL for STOL 


; 


Washington—Air | 
\I VIOL fight 


In wever, tl 
enth i irgument for the , e Should the authority for 
VITO! raft there is I ( rnew wv is I y| 
PAC STOL fight nal ! } 
The new TAC requirement calls for carch an lopment rv to 
eral hundred miles e How is the present technica Departn 
tl bil f V'] 0 funds earmarke 


tit und Mach 1 below 1,00( ion over the feasibility 
iltitud Ihe high fuel consump- craft to be resolved? Th 
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lopment work leading to an opera- 
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tional VI'OL aircraft. Industry design 
proposals had been requested, and it 
was hoped that a development plan 
could be completed, contractors selected 
and work begun by July | 

The Ait 
program were operating under a 
of procedures ror generating require- 
ments that had been placed into effect 
last summer. Under this system, the 
Deputy Chief of Staff for development 
has the responsibility o 1 
Svstem , 
SDRs 


erational 


Force groups pushing the 


new set 


Development 
to meet either 
capabilits 
a new 

" If the 


DV W 


ment 
prove! 
SDR, it is 

Deputy Chief 


+ nt 


ring 


within a ma 
headquarter 
ibly cle iI 
SDR-17 i 
gy April, 


ing 
> 
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select a contractor will be held shortly 
afterward, according to present plans 
The Defense Department funds of 
fered the Air Force for the operational 
Mach 2 VTOL will be available for the 
STOL airplane and, in view of the suc 
cessful talks between TAC and Defense 
Department officials, the funds may be 
increased. ‘Tactical Air Command orig 
inally pushed for a Specific Oper itional 
Requirement for the STOL aircraft 
which called for early production but 
ested by the Defense Depart 


it was sugg¢ 


nt and other groups that the 


met 
uld be 


original 
handled more ex 
in SDR. TAC head 


have the STOI 


hnancing 


round 1965, witl 
lowing about 197 





Study 
Airplane Co. is 


Dyna-Soar 
Washington—Boeing 
scheduled to present analyses of Project 


vehicle-booster compatabil 


Advisory Board later 


Dyna-Soar’s 
ity to the Scientific 
this month 

Space Technology Laboratories is sup 
plying Boeing with booster data for use 
in the Reason for STL’s 


inclusion in the project was an Air Force 


presentation 


decision to temporarily curtail the Mar 
tin Co.’s participation in the Dyna-Soar 
program until Titan ICBM management 
difficulties (AW Dec. 14, p. 27) are re 
solved. STL is performing systems engi 
neering and technical direction for the 
Titan weapon system for USAF’s Ballis 


tice Missile Division. 











Means of overcoming this obvious 


budgetary hurdle is being given much 
thought by all three military services 
und by the aircraft industry. Two broad 
methods apparently are being given the 

most consideration 
e Pursuit of joint aircraft development 
programs by the services on a larger 
ile. This procedure is favored by both 
the technical and fiscal authorities in 
the Department of Defense. One of the 
most likely ventures of this type is a 
joint Army-Navy development of a 
VTOL assault transport. The specifica- 
tion the two services for this aircraft 
elv close. and turboprop en 


probably would be used 


| 
wailable tv; 


) 


‘ 


© Renewing the effort to design a V 10! 


' STO] they fe 


Major Design 


) } 


t 1 STOL fig 


igher 
I. If a low-le 


used for high altitu 


performance 
in-flight refueling 

1 AC ircraft 

leploy quickh 
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Japan Plans Lockheed P2V-7 Transport Version 


Kawasaki Aircraft Co., which has begun production of the Lockheed P2V-7 under license, also plans to build a transport version of the 
patrol aircraft as a possible Curtiss C-46 replacement for Japan's Air Self Defense Force. Transport version (above) would incorporate an 
essentially new fuselage with a rear landing ramp. Cargo capacity would be approximately 16,000 Ib. 
itomic battlefield several hundred miles 
deep. One of them is represented by 
the current TAC STOL requirement, 
which can be based outside of the battle 
rea and vet cover most targets there, 
s well as‘many of those in the enemy's 
rear, with large nuclear weapons. The 
other tvpe of aircraft required would be 
slower and based in the battle area or 
close behind so that it could rise quickly 
nd attack small point targets with light 
nuclear or high explosive weapons. It 
would be mandatory that this relatively 
light aircraft have VTOL or true STOI 
capability from unprepared fields 


lobe It 


rrovide acceptable performance 


s almost impo 


in any f these flight regimes—dhigh 
speed at sea level, takeoff or ferry flight 
if the wing design is campromised to 
mmodate anv of the others. The un 
usual designs considered today as pos 
bly offering a means of satisfving th would be 
PAC SVOL requirement include th incidence 
] 


following crodvnam 


e Variable sweep wings. These offer 
greatly improved acrodynamic perform 
nee over a wing with a fixed degree of 
weep. ‘lakeoff performance can be 


| 
200d with these wings, while the drag 


ficient at high speed can be low I ble wing ar oula be 
ignificantly if sweep angles of bet pla ne | ghth t Army Argument 
The Bell ther so that one passed I t Officers who feel that this light tac- 


drawn int tical aircraft is needed also believe the 


n 45 deg. are possible 


iriable sweep research aircraft ha the two wer 
tested for vears by NASA and it e Droppable wing panels. I \rmy could win the right to operate 


n te a 
predecessor, the National Advisor f companies in the past h them in the near future if the Air Force 
ommittee for Aeronautics. Flighh red using large outer wing p that neglects the requirement. The argu- 


placed NASA engineers believed thi nent is that the Army does not want to 
ign was good when the X-5 first flew completely on missiles and artillery 
they still think it could be used = wing are ' | be size for close support firepower while com- 
uperior STOL aircraft \ mi nd * pletely ignoring the capabilities of 
t manned aircraft anv more than the Ait 
l’orce wants to do away with manned 
mainten iircraft and switch completely to mis- 

th the wing pan iles for its strategic bombardment. 
ruggedly the Ihe most ardent backers of an early 
since the 1930s. Theoretically, it is an ical Air Command \rmy move to get into the close support 
ideal solution to TAC’s STOL r jected rocket and jet-assisted takeofl tactical aircraft business point to the 
quirement. Doubts as to the feasibility 1 means of achieving STOI VT Grumman AO-l Mohawk as a good 
of this design primarily involve the — takeoff with a very small wir first aircraft for this job. The Mohawk 
claborate mechanical system required. probleme dictated this TAC posit has approximately the same power-to- 
One straight wing configuration with a Apparently, there is a large weight ratio as the FSF Bearcat. and 
wide flat-bottomed fuselage which military officers in all thi it has been designed to carrv a heavy 
would tend to simplify the mechanical who believe that two distinct t load of reconnaissance gear for which 

system is shown on page 29. The outer tactical aircraft will be need weapons could be substituted 


build a 
Weight of the sweep change mechanism 
i | with this design, which al 
has some stability and control problem 
@ Variable wing area. This idea has not 
been tried experimentally in the U.S 
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New Agency May End STL C ontroversy 


Washington—Solution is 


in the om all Pe conti 
the contractual relationship of 
Force Ballistic Missile Dyivisio1 
Space Technology Laboratories 

Government officials and 
contractors are expecting a 
decision from Air Force Secret 
lev C. Sharp establishing 
lines for Ballistic Mis 


elationships 


guide 
contractor 


] } 
Droad Operational reor 
oil } 


>ommittee, 
four-month stud 
pects of the Air 
and space programs, 


| USAF 


l » the 5 
# Nonprofit corporation \ 
1¢ by tl Air | 


+ fray) 


BMD bv STI 


ymmuni 
tion for th 
RANG (long g 
e STL will continue in 
wholly 
Ramo 


+} r 
NecT 


MmiuSSii¢ 

om pt 

ippl ible to future 
stems, with the probal 

emption of Atlas, ‘Titan 

man ICBMs, simply 

be impractical t 

for re-bid the 

technical directi 

in their present 

[he new Air Force 

corporation would n 

gineering ind technical dir 

house capability—at least not 

itial phase of 
Question of retention by SII 


> Cc Cc + now 
other engineering functions it n 


COrpor ite existe 


forms through BMD-—systems engineer 


32 


ing and technical direction for a com 


munication satellite project and fe 


booster phase of Project Mercur 


Millikan Study 


w status f 


ind space 


t fall 








Millikan Committee 


Washington—Following are members 
of the Millikan Committee which sur 
veyed Air Force's ballistic missile man 
agement program 
e Dr. Clark B. Millikan, chairman, di 
rector of Guggenheim Aeronautical Lab 
oratory, California Institute of Tech 
nology 
@ Dr. Hendrik W. Bode, vice president 
Bell Telephone Co 
@ Malcom P. Ferguson, president, Ben 
dix Aviation Corp 
@ Robert L. Hamill, partner, Sanderson 
& Porter, Inc 
@ Dr. Lawrence A. Hyland, general 
manager, Hughes Aircraft Co 
®@ Roger Lewis, executive vice president 
Pan American World Airways, and 
former assistant secretary of the Air 
Force 
@ Charles A. Lindbergh, Brig. Gen 
USAF reserve, member of Air Force 
Scientific Advisory Committee. 

@ James McCormack, Maj. Gen. USAI 
ret.), vice president, Massachusetts 
Institute of Technology 

@ Dr. Jerome B. Wiesner, professor of 
electrical engineering Massachusetts 
Institute of Technology. 

@ Dr. Emanuel Piore, research director 


of International Business Machines Corp 








from the Air Force and in 
vestiture of STL by he par 
\pparently, it appeared 
Committee that the 
ould exist if STI 
om Thompson 
nother industri 
Governm 
had felt tha 
son Ram 


CTMnincn 


\i 


Stott } 


e Administrative services 
@ Fundamental laboratory research 
e Advanced planning. 
Lin runction pert 
BMD inclu 
Systems enginecring 
mon 
I xperiment il space flight 
. Abl pro 


| in Au 
ram Atlas, 


nissil prog litan and Min 
uteman BMs and the Thor IRBM 


now been phased ut of 


velopme nt program 
ince the systems manag 
is implemented by the 
the systems engineering and 


direction type of operation 
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Much 
the same type management is performed 
such as North 
B-70 and 


has been performed by industry 


by industry members 

Aviation with the 
Convair with the B-58 

\ward to Space Technolog 

of this system 


hnical direction 
] 


\merican 


Labora 
enginecring and 
pon ibility with 
probably was not 
msidered unique in Air Force history 
ided in the 


mm” aga manufacturing bi 


nuit compe tition 


ricguecne ] 
ohuibith 


lop that the 
SCTVICCS 

irch ind 
con 

1 nonproht 
line func 
ind techni 
of exper 
hould — be 
Some funda 


mia be 


cnginecring 

nanufacturing 
" tainty that, if 
incels its con 
functions and 
t with the new 
STL will permit 
On pers mm 


to form a 


Space 


1 
sin iller 


iff-function group at 

Laboratories is the 
technical staff—probably not 
if the 1,500 total tech 
members. It’s unlikely that 
Stl uld support this group of staff 
functi personnel if the staff function 
ver separated from STL activity 

One aspect if the 


~ 
{ 


nical staff 


program manage- 
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ment reorientation which poses a probably will want to remain 


present location in Inglewood, 


whether personn 
with the new corporation located 


positions in STI 


be Wil 


jor question marh 
now holding ke 
staft-function 
to transfer to the new nonproht 
oration. It is likely that many of Vit 
STL staff in this function, such a by Space lechnologs Laborato 
the Advanced Planning Group vith the Air Force occupying its 
| ] th tl under the administrative sen 
rangement which Space Tech 
Laboratories now renders. Ait 


ictivitv would 
buildings but two in the BMD 
omplex of 13 buildings are now 


irc to become afnl ( V1 


may want to purchase some of 
STL facilities as a result of the 
ment reorientation, as well a 
STL now 
ilif., for its 
vision. Air 


f the nin 


in EIS 


h ind dc 


buildings 

gundo, ¢ 
ent di 

Ml uT hase 


The BMD BM 


mngr¢ 


Sharp Decline in Net Earnings 
Reported by | nited and Boeing 


Allen 
under the 
ict tanker 
For 196 
H« idded 
liverie f mussiles and bases 


the Bomarc pt sched 


h 


wram are 


mtinued build up throug 
ivitv on both the 
ballistic 
] 


try 


lant 


boost 


! solid pt ypel 
ind Dvna-Soat 


ns should accelerate substantial 
+ 


United 


glide 
I 
innual report said the 

INNCT¢ ised company- 
engineering expenditures in 
er development of new turbine 
for the field 

nned aircraft which) still has 
it potential and will account for the 


ration’s sales for the 


| | e | 
S million n MSY ' ind helicopters 


million thi i 
Shipments f 
Gwinn sak 


materially 


k of the corp 


re 
lower than several years 





Lanphier Warns of Weakening Defenses 


Washington—Thomas G. Lanphiet nation’s defenses” as a result o s aircraft to close the growing gap rela 
Jr., in his first public appearance since policies tive to Sovict Russia in the area of mas 
resigning as vice president of the (¢ He recalled that three years as SIV 
vair Division of General Dynam Curtis LeMay, now Air Force vice chief And 


Corp. to crusade for a stronger d 


weapon systems,” Lanphier sac 
he has once again read the United 
told Congress to the effect that States out of the pact 


AW Feb. 29, p. 27), warned Congr l h S 


last week the U.S. is already in the proc 1 was then planned possil to better orgamize the 
ess of losing World War III the winter 1959-1960 could find th DI the United States doc 
“We are engaged,” Lanphier told th inferior to the Soviet | in 


House Committee on i ( military power With regards to the space program 
Astronautics, “in the only militar In the intervening three ve Lanphier said the 10-vear plan that h 


phase of World War ’ ve Lanphier said, “the only changes in our been outhned by the National 


chance to win; the deterren defense effort have been to diminish — nautics and Space Administration t 
And we are losing it sing 1 it from what it was then planned to b House Space ( 


extent that I believe we ld Ihe Soviets, meanwhile, have led man sidered and makes good 


logically assume ourselves | kind i space with their Sputniks hipped awav’’ by lack of 
jeopardy of physical destructio1 nd Last sprin 


| g. 


race while fail 
detense program wa ing to take the imple steps current] 


mmittes 


ilong with the rest o idded, however, that integt 
likely to remain so for the next re the world, I heard President Eisenhower 

vears.”” Reasons the U. S. is losing World idmit by implication that we could not pace programs under th 
War III cited by Lanphier include meet the Berlin crisis, if force were r ganizational ucture 

e “Lack of a sufficient and timely inter- quired, with any alternative but national 
continental ballistic missile progran c 

e “Lack of a defense against sul is winter, in the defens 

marine attack he has proposed to the Congres 

e “Lack of a weapons program and with disay that the Presider em trength would 
policy to deter limited aggression 1aS PTO} d no significant p toward an additional $4 to $5 } 


e “Lack of a sufficient and timely space us with a limited war deterren Lanphicr said, offering these suggestion 


program r use in the ntinuing crisis over @Change in national attitude 
e “And above all, lack of 1 ition erlin and other vet unforeseen, bu ning with the President, is ne 


that we are, and have been 


} } 
lination of mulitarv ane 


Ore 


e that 


minds of 


) 


n 1 
e Budget should be orientated t 
time, acti both th nmediate threat 


lil.’ i . n | rain asked for } fut 
Lanphiet lin hed uff ball 


© Significant number of Strategic .\ 
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English Electric Makes East German Deal 
Leipzig—Order for three sets of constant-frequency alternating-current generating 
systems for the proposed Type 155 twin-jet transport has been negotiated between 
English Electric Co., Ltd., and representatives of Fast German Democratic Repub 
lic’s aircraft industry 
Value of the order is about $140,000. Possible purchase of additional seven sets 
is covered by a letter of intent and a company representative said the order 
Ga eventually total 60 units and be worth about $2 million 
e Rep. Mitchell: “D ' lL p Execution of the order now depends on approval by the U. 8. Executive Depart 


Whe 


nt Eisen now 1, t ment because one component of the system—the Sundstrand constant speed drive 

fen ai : he d is currently on the American embargo list. British Board of Trade 
. 7 . , 
¢ Lanphier N\ ir. I Feb. 29 for export system components on its embargo list 


° Rep. Mitchell: “D think \ spokesman for Volkseigene Betrich (VEB 


gave its approval 

Flugzeugwerke Dresden said the 
idvised in the field of n n Type 155 is only a paper study and he declined comment on the layout. However 
fense? most sources agree the airplane is being designed as 30-passenger twin-jet 
e Lanphier: hin] : } powered by a pair of Fast German Pirna 014 turbojets The plane probably is in 
, eS } the category of the [lvushin I-14 replacement which is the logical 


German Democratic Republic s growing aircraft industrs 


urcratt 
next step tor 
An English Electric technical team has been in Fast Germany for the past nine 
months, meeting and negotiating with representatives of VEB Flugzeugwerke Dre 

den. Application for export license was made in early January. Right after the British 
Board of Trade granted approval to export British components, which are similar 
to but far from identical to those used in the Vulcan and Victor bombers, the com 
pany made application to the U.S. But by last week, U.S 
received, 


ipproval had not been 


Although trade between East Germany and Western bloc countries is increasing 


this order probably is a one-time deal and is not believed to mark the beginning 
of an increasing flow of aeronautical material into Kast Germany That country's 
Lanphier al A sh aircraft industry, although small, is growing and is technically capable. Both native 
mitts "he ded b C] verton Br ability and pride will keep the industry as self-contained as possible and will hold 
D.-La.) that Pr hower purchases from the West, or technical help from the outside, to 


A minim 
taking langer 
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Command planes should bc placed on 
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id faster, it could now have 
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NASA Patent Revisi sion Endorsed } in House 


By Ford Eastman 


W ashington—Modification 


nauti 


Space | ild be 
along the line uggested irhier 
NASA (AW 
be ad upon nmediateh 
VisIONS 
( mnph I the cone 
the Amencan spac program 

At th top NASA off 
appeared the full 
headed bi Overton Brooks 
to support other changes the 
Act recommended by President 
hower in a message to Congress mm earh 
January (AW Re 
mended changes arc 
@ Abolition of the 
t ind Space ( 

ited to act as 
Pre 
I composed ot 
man, the Se 
of Defense 


ine nde 


l4 D.> md 
Mitche 


should 


said tl rel ro 


} 


retard 


yevnrnnatte 
D.-1 
pa 
] iscn 
Jan. 15, p 35 om 
National Acronau 
ouncil, which w 
idvisors 
matters. It 
the President as chai 
retary of State, Secretar 
NASA — administrator 
Atomic Energy Commission — chair 
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within the federal government and thre 


in 
ident on all space 
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Atlas, 


Fla.—Air Fe 
its initial flight 


anaveral 


Cape ¢ 
last week made 
will be used in later squadrons 

Arma system did not control t 
that indicated 

Missile’s 


Burroughs radio-inertial guidance 


instrumentation 
been in control 5,00 

Attempt to obtain second stag 
Titan failed last week, apparent! 
failed to open. First stage operat 
of the 


Separation occurred 


tion gas generator and 
achieved 
apparently was received, but th 
In another launch last week, N 
successful 900-mi. test. Polaris te 
the AIX and its flight 


lighter and easier to maintain 


$eTics, 





Titan. Polaris Tests 


Atlas intercontinental ballistic missile 

the Arma all-inertial guidance svstem that 
rational Atlases. 

ssile but sent its signals instead to monitoring 
ts performance would have been if it had 
light was controlled by the General Electric 

m used in all previous test flights. 

ition for the third time in the USAF-Martin 

a gas generator valve in the second stage 

satisfactorily. Burnout of the first stage, activa 

p of the turbine in the second stage were 
the signal sent to the valve telling it to open 
ve failed to open. 

»vy-Lockheed Polaris AlX-14 was launched 

was first of a new bloc of 13 flights in 

modified to make 


(Lonvair 


111SC 
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t ve hic le 
ol system was extensively 
operational conditions. 
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the contractor 
e “Where the technological field bx 
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that the inventions likely to result 
vould have substantial promise of com 
mercial utility and their early develop 
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tional economy 
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Midas Launch Attempt Fails 


Midas infrared early warning satellite was launched at Cape Canaveral, Fla., by Convair 

Atlas 29-D topped by Lockheed Agena (AW Feb. 29, p. 31) but the attempt failed when 

Telem 

1 low ! 

Where the contract calls { 
— 3s 


try & whic 


the Agena stage apparently exploded at point of separation from its Atlas booster 

etry indicated Agena stage was in proper position at Atlas burnout to be put into 
non-polar orbit; indications are an explosion caved in top of the Atlas propellant tank 
adjacent to Agena stage. Second Midas and attached Agena stage have been delivered 


ind second launch is scheduled for late March 
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IATA to Boost Fares 
For North Atlantic Jets 


Paris—International Air ‘Transport 


Assn. emergency meeting was nearing 
in end late last week with higher an 
fares on jet North Atlantic flights a ma 
jor result of the three-weck-long 
ion 
IATA officials, with the conference 
ion, refused to comment on 
details of North Atlantic rates. Partici 
pating member airlines were all under 
the usual IATA ban against leaking in 
formation. Hlowever, it was no secre 
that one of the main results of the Paris 


‘ 


ession will be higher basic fares on \< 
flights over North Atlantic, as reported 
in the Mar. 7 issue of Aviation Week 
» 333) 

Preconference predictions had all 
pointed in the opposite direction 

Conference closing was being delayed 
by questions other than the North At 


lantic. New fares in this region have 





GE Nuclear Shuffle 

Washington—General Electric Co. has 
ordered a major reshuffle of its nuclear 
energy activities, including dissolution of 
its Atomic Products Divisica 

Aircraft Nuclear Propulsion Depart 
ment, formerly under the Atomic Prod 
ucts Division, is operating temporarily 
without a divisional structure in a re 
shuffle of its own management and a 
shift of emphasis to a more advanced 
nuclear powerplant. Until the ANP 
Department is assigned to a new divi 
sion, it will report directly to group 
Vice President Cramer W. LaPierre 

The two other departments formerly 
under the Atomic Products Division— 
the Hanford Atomic Products Operation 
in Washington State and the Atomic 
Equipment Power Department—are both 
primarily concerned with commercial nu 
clear applications and have been formed 
into a new unit known as the Electric 
Utility Group 

In line with a Defense Department 
decision last summer not to try and put 
a nuclear aircraft into the air as soon 
as possible but to wait for develop 
ment of an operational weapon system, 
the ANP Department is now placing in 
creased emphasis upon improved mate- 
rials and fuel elements. 

Present acting manager of the depart 
ment is S. J. Levine, who had been in 
charge of the group's Idaho Falls, Idaho, 
test facility. D. Rov Shoults. former 
head of the department, has moved to 
the GE corporate structure in New York 
aS manager of atomic business develop 
ment. Shoults’ direct superior is Francis 
K. McKune, corporate vice president for 
engineering services. McKune also was 
formerly in charge of the Atomic Prod 


ucts Division, 
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been decided upon, both f 
for piston aircraft. 

North Atlantic fare pa 
Mav | will look something 
@ Only two fares will be 
flights, first class and eco1 
e First-class fare one way | 
York and London wou 
$500 in pla f the pr 
fare of $440. Some obser 


ma tc the new ict first 
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be somewhat higher than 
e Economy jet fare on 
London 


rth Atlantic 
piston far 
he Iper than 


ownet with 
) n with 


pi 
equal normal firs 
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econom I though 
ferential with econom 
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reported) it s 
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tow ird 
! I th 
orth Atlantic, elsewhere th 
lefinitcely toward lower 


Oversea 
ATIOCK far 

ippal 
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iT 
i 


News Digest 





United Air Lines rep 


irmings of $1 


gained 


Solar Aircraft Co. w 
weck by International H 
through an exchange of 
Harvester common stock f 
shares of Solar. Solar will be 
1 subsidiary, retaining its na 


product line and operating structure. 


Polaris ficet ballistic missile with 
partially loaded first stage is scheduled 
for underwater launch this month from 
n area near San Clemente Island 
Calif., to check operational ignition 
haracteristi The missile will travel 
ibout 15 mi. over the Pt. Mugu sea test 


ing¢ 


Sikorsky Aircraft Division of United 
Aircraft Corp. will produce HSS-2s, 
spares and related items for Navy under 
1 $45 million contract. Deliveries of 
the twin-turbine anti-submarine wartare 
helicopters will be made between next 
December and December, 1961 


Bell Aircraft Corp. net income for the 
ear ended Dec. 31 was $3,388,192 or 
1.26 a share on total sales of $128,- 
174,710 compared with net earnings of 
$4,758,700 or $1.77 a share on sales of 
$182,887,229 for the year 1958. 


Grumman Aircraft Engineering Corp. 
will build 42 AO-1AF Mohawk obser- 
ition aircraft for Army under a $21 
million follow-on Navy contract, with 
deliveries beginning next year. Grum- 
man earlier received a contract to build 
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Republic Aviation Corp.'s 1959 carn- 
ings were $3,386,000 on sales of $197,- 
760,000, drop of $1,734,901 under the 
previous year's earnings. Sales in 1958 
totaled $218,547,879. Company back- 
g is $511] million. 

Soviet Union is completing final ne- 
gotiations for the purchase of two Si- 
korskv S-58 and two Vertol Model 44 
helicopters at a total cost of approxi- 
mately $2 million, according to Vladi- 
mir Alkhimov, commercial counselor at 
the Russian Embassv. Embassy off- 
ials also have shown some interest in 


the three place Hiller UH 121 


Maj. Gen. William Canterbury, now 

deputy chief of staff of Air Research and 
Development Command for research 
nd engineering, wil! switch to com- 
mander of the ARDC’s Research Divi- 
ion replacing Brig. Gen. Benjamin 
Holzman who will remain as vice com- 
mandet 


Failure of the left wing at the in 
board third of the No. 2 tank in up- 
ward bending and nose-up torsion mi 
roseconds before fire started was indi 
cated during Civil Aeronautics Board 
tructural investigation hearing last 
week on crash of Braniff Airwavs Lock 
heed Electra near Buffalo, Tex., Sept. 


29 (AW Oct. 26, p. 45 


Bocing Airplane Co. has filed a patent 
ipplication on a nuclear turbojet de 
signed to propel submarine and surface 
vehicles at more than 100 mph 
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AIR TRANSPORT 
Carriers Dispute Board’s Coach Stand 


- ° ° . . ul tion or py r CO s Oo 
Freedom of the airlines to establish service patterns ‘t!'*%0P oF by inviting comments from 
the airlines rather than through public 


without interference appears headed for showdown. _ hearings which have been recessed un- 
til Apr. 4 
By L. L. Doty Meanwhile, another test case on vir 
tually the same issues is under way. Last 
Washington—Thorny issue of how much freedom airline managements November, Capital Airlines—found by 
Board to be providing an inade 





should be allowed in establishing coach service without Civil Aeronautics . 
Board interference now appears headed for a showdown aay. of service in the Toledo market 

. is directed to add coach service to its 

For several years, trunklines have grappled with the touchy question of how chedules. The airline has ap- 

far coach trafic can be expanded as a means of opening new markets without led this decision in the Federal 


seriously shaving revenues. Now, the Board apparently is prepared to give irt of Appeals 
ing that the Board has the nght 


them that answer and direct them to establish coach service in whatever mar ae 
, iInadcquack " the whole oft 
kets it feels such service is warranted Vin ihe seg 
{ v I SCTICCIULEC - 

Most airlines believe that the ques- of ser ng provided in all mat . 
— salsa a dens st, — reas | has challenged — th 
pecit oach 


tion has no Ccomcrent INnSwer th it ap sJoard ’ right tr 
plicable to all markets under pe hes pposite views form tl rvice in idjustment. The airline 
iting conditions t e current CAB New Yor sat hat the Board should 

The Board, on the other hand, is ta nvestigation—a Cast that IS Ng pat rendered in determining in 


ing the position that servic indard tie 1 in reluctantly by mar runt that Toledo 
+] 


onsidet 


was rece ing 


ould S 5 niv gu iH on grounds that t issues invol } 
can and should be set as the o1 ide r: ( vat the issu iinies ack: senvine fentn. citear wan 


toware termining whether u hould be resolved throug! con , 
ward determining wh } hrough t d it ¢ ipital vould in 


cur s¢ 
SSe adding ach service to 
REVENUE that already availabk 
PASSENGER MILES n the latter point, the Board, in 
IN BILLIONS t ountered that losses imcurred 
h services constitute the pnce 
must pay in fulfilling the obli- 
f its certificate. Coincidentally, 


m thi point that most philoso- 





merging in the vach investiga- 


case stem 





Trunkline Position 


Generally, the majority of trunklines 

reed that coach service in short-haul 

unprofitable and will not 

— + . + I ew trafic because of the slight 
TOTAL DOMESTIC ferential in fares between coach and 
ti lass 1 In addition, it was 

oach is more readily adapt 


irist or vacation-type markets 





business-travel markets 

point, Braniff Airways testi- 
he majority of the coach 
we do carry (in the Dallas 


market) are overflow from first 





ind tak oach because the in't 

invthing cls Branift, which 

dominantly serves commercial mat 

id that until recently coach avail- 
} t mile ymounted to about 15° 

t the total offered but added that this 

| 

l 





lume is increasing as more Bocing 
turbojets with combined seating 
nfigurations are introduced 
| Northeast said that it concentrated on 
— r : 3 Pry first-cl cTvi n the Boston-New 
I948 '49 ‘50 '5I ‘66 ‘57 ‘58! ve Ss hee 
6 57 S58 59 York-Washington market because the 


CHART shows relative growth of coach passenger miles in relation to first-class and total busine traveler using the service valued 








domestic revenue passenger miles. Note that first class trafic declined during the 1958 flight freque nev and service above other 
recession, while coach traffic continued to climb factor ind that the cost has ‘“‘little 
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basis for his decision.” On the other 
hand, Northeast said about 90% of its 
available seat miles in the Florida vaca- 
tion market is coach 

Eastern stated that short-haul coach 
service must be a part of a long-haul 
operation if it is to be operated at a 
break-even level. The carrier admitted 
that coach service will generate new 
trafic but added that day coach “defi 
nitely diverts trafhe from first-cla 
ervice.”” 
I'WA reported that it has empha- 
sized coach in the past for competitive 
purposes but added that it “went to 
both ends of the scale” with its four 
engine piston-powered aircraft by 
matching its extensive coach servic 
with the large “siesta” seats in first-class 

vice. TWA charged that, on a full 
illocated cost basis, coach service con 
ducted in short-haul markets will oper 

it a loss 
United estimates that it loses $2 mil 
mn annually on intra-state trafhe in 
California and -added that the bulk of 
that traffic is coach business in the Los 
Angeles-San Francisco market. The ait 


line, which continues to oppose high 


7 


density seating in coach configuration, 
level in the San Fr 
market is too low and 


incisco 


lass vicld amounts 
+] 


t nts per mile as compared with 


+.4 cents for coach 
When coacl rvice on the route 
van in 194 rate set at 3 
with a 
for 
carricT 
ite merely cre 


ind does not stimulate 


any substantial amount of 1 
since the growth rate in the 
been no greater than that 
markets. 

Delta strongly supported 


ice, noting that all its aircraft 


ing the DC-7s and DC-8s, 
coach accommodations on 
that ‘the carrier is thus “‘abl 
to a broader market and a 
trafic and revenues” than it 
would 


Over-Capacity Potential 


During the hearings, Boa 
Paul N. Pfeiffer attempted t 
iction from witness 
of over-capa 
from the increas 
equipment AW Der 
eral respon ippeared 
reduction ill not pr 
trafic to fill anv large incr 
ible seat mil hould it 

Neverthel 1 number 
ficials hav previously expre 
to AviATION WeeExk over tl 
of fare cuts in mov 
factor declines 

On this point, 
President W ‘ 
rion Week (AW 
the Board should 


good judgment 


ompetitive ITeS Amer 
President C. R. Smith 

thot ¢ era ‘ 

la mn ai 


USAF Plans Expansion 


By David H. Hoffman 


New York—Majyor expansion 


peration now under 


transpor 
1 ¢ ipable 
c and design 


nated by Air Mat 


Other carriers have approached Arn 
trong Whitworth Aircraft, Ltd 
Great Britain, manufacturer of the AW 
650 Argosy four-turboprop freighter, in 
n effort to obtain an aircraft that 
would fulfill Air Force requirements on 
three of the four route patterns en 
compassed by the 9,232,310 stat. mi. 
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’ 
yposa vy Log 


thy rep aT \] 
filed at Scott AFB, III 
Mar. | 
Specified Routes 
nd ’ | 


Fores Bidding. therefor 


’ 


sclf into two-way cont 
13 


Cc 
with cach carrier seeking 
strate that it can operate on 


IB Hercules against tl 


; 


selves to wide-scale seasonal fare ad- 
justments or to an unnecessary 
expansion of coach services. In the past, 
some promotional fares have been suc- 
cessful in generating higher revenues 
while others have depressed revenues. 

For example, the reduced night 
coach fare on New York-Miami non- 
top flights, effective Mondays through 
Vhursdavs, introduced by National dur- 
ing the summer of 1959, gave National, 
Eastern and Northeast an average load 
factor of 78% on the service 

This resulted in a net load factor 
increase on all night coach services. An 
economy day coach fare, introduced 
during the same period, had no such 
bolstering effects. Day coach svstem 
load averages for the three carriers com- 
bined dropped from a 1958 devel of 
15% to 44% in 1959 

Specifically, most carriers want free- 
dom to experiment in the various 
markets to determine the need and 
profitability for setting reduced rates 
Charles Beard, president of Braniff, has 
said: ‘““We hear a lot about bringing 
fares down for the common man, but 
our experience has been that the com- 
mon man prefers first-class meals and 
service. By the middle of 1961, we will 
know whether the common man can be 
persuaded to fly coach on our routes 
through lower fares.” 

One fina] question many industry 
ders are now asking with respect to 
ach fares: Is coach vield per passenge 
ufficiently high to prevent a financi 

ikdown within the industry in the 
vent the general economy fails to 

pond to the optimistic forecasts 
made for 1960 by a number of top 
onomusts? 


I 
1 
il 


of Logair Airlift 


f the transports more economically 
har in its competitors 
flown bv Logair 
increased under 
ils (RFP) to tr 
‘ » during the fiscal 
beginning Julv 1, 1960. But be 
in aircraft must be furnished 
with a cargo-carrying capacity two to 
four times greater than that of the 
Curtiss C-46s and Douglas C-54s now 
in the Logair fleet, the contra 
warded represent a major expansion 
the Logair airlift 
Officials at the Lockheed plant in 
Marietta, Ga.—which manufactures 
C-130 series transports for the Air 
Force—told AviAT1Ion WeEeEK that in the 
past month more than 20 commercial 
irriers have expressed an interest in the 
Hercules aircraft as a result of the 
RFP. But the company, as vet, has not 
received inquiries from “major trunk- 
line operators,” they said 
Estimating that 13 C-130Bs would 
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FOR 
THE FLYING TIGER LINE 


SEABOARD & WESTERN 
AIRLINES 
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ROYAL CANADIAN 
AIR FORCE 








soe GIVE 
High take-off power 


5730 e.h.p. makes po ble the lifting of 


heavy y le ads 


Low engine weight 


1 |b. gives increased payload, 


Low specific 
fuel consumption 


0.388/lb./e.h.p./hr. cuts operating costs. 


Rolls-Royce Tynes have also been chosen 
for other leading prop-jet aircraft, the 
Vickers Vanguard (ordered by Trans- 
Canada Air Lines and British European 
Airways), the Short Britannic 3 (for the 
Royal Air Force), the Fairey Rotodyne, 
the Transall C160 and the Breguet Atlantic. 


Rolls-Royce of Canada Limited, Box 1400, St. Laurent, Montreal 9, P.Q. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES * MOTOR CARS + DIESEL AND GASOLINE ENGINES + ROCKET MOTORS + NUCLEAR PROPULSION 





be needed to fly Logair outsize cargo  reappraise the sales potential 


routes, Lockheed has informed inter- C-130 was the frequency of ing 


ested carners that it could deliver the made by independent operater 
first Hercules of a purchase order dur companies not involved in air tra 
ing May, 1961, without special arrange- most of which wanted to haul 
ment with the Federal Aviation Agency _ ticular piece of outsize hardwat 
or the Air Force. Fly-away price would Hercules. ‘To Lockheed thi 
be “a little over $2.5 million,” accord that the plane, with its dis 
ing to the company aft cargo doors, could captur 
Last week, however, a team of Lock of the charter and leasing bi 
heed ofhcials planned to meet with rep 1 purchasing carrier 
resentatives of the FAA to discuss ex Carriers negotiating with At 
pediting the plane's certification pro. Whitworth may be abk 
gram, which normally would consum« Argosics before Lockheed 
between six and cight months. A pro. C-130s, if they place firm 
isional certification program that would promptly. Six of the transport 
iuthorize the plane's operation only on flying in th compan 
the Logair mission may emerge from program, with actual 
this mecting pected this month. A 
A sccond means of advancing th is being readied r fligl 
delivery date—diversion to a commercial more ar I 1] 
carrier of C-130Bs being assembled for iccording 
the Ai Force-is being explored bi After 
heed. A bailment agreement with 19 air 


it, 


Force under which civilian ait 
‘ vould fly government-owned 
130Bs while the contract carrie: 
| delivery, is a third alternative 
ration in Marietta 
decision to certificate the 
commercial market wa 
ifter the Logair RFP, dis 
16 carriers, had stimulated 
demand for the aircraft. Com ontra 
pany s original intention was to manu Argos maximum 
facture C-130s only for the militan 88.000 Ib. Aircraft can 
vhile focusing commercial sak fforts of 28,000 Ib.. but thi 
m the GL-207 Super Hercules 27,000 Ib. for 600 
50,000 Ib. gt ! ‘ lengths and to 24,401 


ct 





Logair Operations During 1959 

Aircraft Stat. Mi lon \ 

AANICO 11,126,464 (0? 
Capitol Airways, Inc 7.040.019 4 


Resort Airlines, Inc 5.025 40) 
Riddle Airlines, Inc é 351 13,77] 


5 


y 


Totals 29. 890.719 163.074 


lon-Mile Costs to Air Force by ¢ 
During Calendar 1959 
AANICO §.140 
Capitol 129 
Resort 138 
Riddk 150 
Slick 39 
Plane-Mile Rate Paid to Carrier by 
Force During Fiscal 1959 
AANICO, C-46 feeder service § .6995 
Capitol, C-46 transcontinental service 6720 
Riddle, C-46 feeder service 7364 
Resort, C-54 transcontinental service 1.0861 
lotal Logair Fleet: 50 C-46s and 19 C-54s 


Slick assumed Riddle's obligations on June 30, 1959, when Riddle discontin 
Logair service 
Costs unadjusted for petroleum and maintenance rebates 





4Q8 


Slick Airways, Inc 2,673,830 19.019.55 


\ 
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ur REP, Argosy’s payload would be 
ibout 20,500 Ib. The C-130B, by com- 
parison, may take off at 135,000 Ib. 
It can carry full payload of 39,000 Ib. 
m stage lengths of up to 2,185 stat. 
mi., according to Lockheed, at a direct 
yperating cost to the carrier of about 
65 cents per ton mile. 

Specifications, jointly prepared _ by 
Military Air ‘Transport Service and 
AMC, require that the Logair freighters 
have “nose or tail loading character 
tics” and a truck bed loading height 
f 40 to 54 in. In addition, transports 

ing on one of the four route patterns 

olved must have a minimum avail 
cabin load (ACL) of 25,000 Ib 


i cargo loading door at least 96 in. x 


in. in area. On route patterns one 
rough thre the aircraft must have 


ACL of 


] | 
1 door at icast 


4 
5,000 Ib. and a cargo load- 
» in. high and 96 in 


: le 
On one or more counts, the Douglas 
DC-7F, Lockheed 1049H, Canadair 


L-44 and all cargo aircraft now in use 


on order are ruled out, excepting the 
130 and the Argosy on patterns one, 
ind three. Despite this, the Logair 
RIP requires that the transport selected 
the carriers be put into service no 
ter than Mar. 31, 1961 
Specifying an aircraft unavailabl 
n the commercial market and not, at 
the time, contemplated for it, the RFP 
provoked a dual reaction from airline 
officials. One group maintained that 
the Air Force deliberately had given 
the carriers an impossible task to per 
form in order to silence complaints 
that MATS and other Air Force aircraft 
re carrying routine commercial cargo 
1 domestic routes 
Carrier spokesmen adhering to this 
lief pointed out that while the out 
cargo contracts seemingly could be 
negotiated for second and third vear 
riods, the RFP hinged this privilege 
on the availability of Logair appro- 
riations and the continuation of Logait 
quirements. This meant that the car- 
ers were being forced to procure costly 
v aircraft for what could prove to be 
ne-vear operation, they said 
Siding with the Air Force, a majority 
f the carriers’ cargo experts queried by 
\viaT1on Weex offered these key 
ints in rebuttal 
Commercial carriers for years have 
en asking the Air Force for “a job to 
in transporting more military cargo 
vithin continental United States. Out- 
xe cargo contracts, which carry with 
them all freight along specified route 
tterns, represent such a job 
Che Air Force has “‘made a market” 
the freighter and thus eased the 
roblems involved in financing the pur- 
hase. At the carriers’ request, it also 
is extended the phase-in time for the 
transport, giving bidders a year in which 
to acquire aircraft. 
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13,000 miles a day are flown by Southern Airways’ fleet of 26-passenger DC-3’s. Southern’s route 
connects 35 cities in five states with major domestic and international airlines. Southern has been 


“Going places with the South for 10 great years 


using Texaco Aircraft Engine Oil exclusively. 


From Tuscaloosa to T okyo— 


the first step is via 


Southern Airways 


Tokyo, Tel-Aviv, Teheran—they’re all within 55 hours’ 
flying time from Tuscaloosa—or any of the 35 cities 
served by Southern Airways. Southern’s system connects 
you with six major national and international airlines — 
provides you with the first step in air travel to almost any 
city on earth. 

Now celebrating its 10th anniversary, Southern Air- 
ways has flown over 230-million passenger miles with 
a perfect safety record. And as they have done since their 
first flight, Southern uses Texaco Aircraft Engine Oil 
exclusively. In fact, more than 50% of total revenue 
plane miles flown in the last 24 years by scheduled domes- 
tic airlines have been flown with planes lubricated exclu- 
sively with Texaco Aircraft Engine Oil. 
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Texaco Inc., Aviation Sales Dept., 135 East 42nd 
Street, New York 17, N. Y 


Tune In: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 


LUBRICANTS 
AND FUELS 


FOR PURE JET, TURBO-PROP AND PISTON-ENGINE AIRCRAFT 
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CHARTS detail cost comparisons and rates of profits for operations involvi I hild F-27 turboprop and Douglas DC-3. 
I | | proy g 


Experience Cuts F-27 Operating Costs 


; 


Washington—Value of increased op iately 31 cen ine, Fairchild’s analysis indicates that 
crational experience as a means of real- first full quarte ubsidy-free profits can be earned with 
zing extensive cost reductions in F-27 ents in the third quarter of the F-27 if load factors of above 60% 


; 


I 
i 


I 
I 


turboprop operations was highlighted direct operating costs for ft in be attained and if average stage 
in inalysis of four local-service an lso decreased to 73 « istances are lengthened. 

ne operations made by the Fairchild — plane mile in the third quar Pronounced traffic increases which 

Engine & Airplane Corp pared with an a r 7 followed the introduction of F-27 serv- 

In a detailed report of experience — the first full quarter of operat ice were cited by the report as clear in- 

the F-27 by West Coast, Pacific our airline dication that the turboprop’s passenger 

ont and Bonanza airlines, Fan ippeal and additional seating capacits 


decreases in Economic Potential have been responsible for heavy traffic 


, osts plus over-all sy ng rreatet on gains bv the airlines 
ims directly related to in of the 7 as compared with t In May, 1959, F-27 passenger traffic 
of the turboprop transports 3 for an eventual densities ranged from 5.78 to 9.35 pas- 
results of the first full irchild saic f engers per mile above comparable 1958 
0 pcrations for each " } } DC-3 densities for gains of from 49% 
with the third quarter of last passenger 27 can pt to 99% above prior DC-3 densities. By 
Fairchild said the airlines’ aver ubsidv-free prof n August, F-27s carried 42% to 60% 
lirect operating costs for the an wher 3 requir \ore passengers than DC-3s carried in 


| 
raft fell from 97 cents per revenue ta length m the same month of the previous year, 
] 4 


plane mile to around 89 cents based = 5 load f iccording to Fairchild 
ipon third quarter K-27 stage lengths I rly all indirect costs at st t As an exdmple of the F-27’s traffic 
f 101 mi. for West Coast, 90 mi. for _ les 200 mi., and all of t generating capability, Fairchild points 
Piedmont, 164 mi. for Bonanza and 98 _ pense on longer stage lengt! to a comparison study of Aloha and 
mi. for Pacifi iid. In comparison, Fairch Hawaiian airlines covering a period from 

While the carriers’ actual direct op DC-3 with the same load fact July, 1951, to Mav, 1959, when Aloha 
rating costs for the third quarter aver to a 200-mi. stage length inaugurated F-27 service. Through the 
iged almost seven cents per revenue revenues sufficient to cover it t almost eight-vear period, Aloha usually 
nile higher than that estimated for the osts carried an average of 30% of the sched- 
period, Fairchild said over-all cost and Expressed in terms of am fit uled inter-island trafic and Hawaiian 
revenue performance since first being potential between the two t 70%. Prior to 1953, both carriers Op- 
ntroduced indicates the aircraft will raft, the F-27 over 100 erated only DC-3 equipment. Hawaiian 
ontinue to offer users lower operational lengths has a maximum pre-t ft placed Convair 340s into service during 
osts plus greater trafic generation potential of about $770,000 an: the first quarter of that year 

Bevond the direct cost savings, the compared with $130,000 for t) While introduction of the Convairs 
manufacturer said average F-27 earnings — Fairchild said appeared to have little impact upon the 
which can be applied toward indirect With the operating expe trafhe of Hawaiian, Fairchild said, the 
costs and profits increased from approxi- — the four local-service carriers a intreduction of Aloha’s F-27 service 


reported significant 
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When CONTROL cannot be 
a question of degree... 


Exacting engine control believed impos- 
sible only a few years ago is now the 
expected, not only in modern aircraft 
and missiles, but also in today’s automo- 
biles and trucks. And, this absolute ac- 
curacy is demanded under temperature, 
pressure, and power conditions found, 
until recently, only in laboratories. Tem- 
perature variations alone of —80°F to 
+ 160°F require almost continuous com- 


pensations in today’s jet aircraft and 


missiles. More, these ever-increasing re- 
quirements must be designed for ever- 
decreasing standards of size and weight. 

For more than a half-century, Holley has 
pioneered such developments as: lower 
automotive hood lines through smaller 
carburetors and fuel control systems for 
jet engines that save one-third the weight, 
one-fourth the space. That’s why two 
generations of Americans on the move 


have come to depend on Holley products. 





For more information about 
Holley products, automotive or 
aircraft, write to 


G 


11955 E. NINE MILE RD. 
1-30 WARREN, MICH. 
FOR MORE THAN HALF-A-CENTURY 


ORIGINAL EQUIPMENT MANUFACTURERS FOR 
THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES 











boosted the carrier's share of inter- 
island trafhe to 45% within three 
months, Aloha presently operates three 
'-27s, while Hawaiian operates seven 
Convairs. Both carriers have about the 
same numbers of DC-3s in service 
Fairchild added that, while it is un- 
able to arrive at any precise formula to 
measure the extent of traffic generation 
directly attributable to the F-27, its 
test studies covering the four local serv- 
ice operators and the Hawaiian carriers 
“suggest most strongly” that the turbo- 
prop’s use has fostered traffic gains 














Operations Review 


Reviewing the experiences of the 
four airlines since they began F-27 op- 
crations, Fairchild said that in each in- 
stance the airlines’ increases in traffic ' ng ee 
densities closely followed the introduc- . , re a . 
tion of turboprop aircraft. While the Varig’s First Boeing 7 7-420 Rolls Out 
I-27's present contributions to indirect ; kanye tes 
costs varv with each carrier, Fairchild First Boeing 707-420 Intercontinental jet transport for Varig Airlines of Brazil is rolled out. 


said they still exceed the past and pres Varig has one other 707-420 on order. The transport, powered by four Rolls-Royce Conway 
ent figures of the DC-3 and are being turbojets, can carry 189 passengers. Maximum cruise speed is 605 mph. 


dk 


made on the strength of relatively short 
operational experience 63 cents and passenger 


West Coast, which began F-27 sen ibout 77 cents Texas Airline Starts 
ice in September, 1958, and now oper- Bonanza, with three | cI Commuter Service 


ites six of the turboprops, increased tion since last March, has exp 
stage lengths from 80 to 100 mi. on the _ passenger loads of from 19 Dallas, Tex.—Low-cost commuter- 
aircraft and averaged 18 passengers per sengers over average stag style scheduled intrastate airline opera- 
revenue plane mile in September, re 165 mi., according to Fairch t tion in direct competition with rail, bus, 
flecting a decrease in traffic densitv be- decrease in system load fact ring and auto travel between Dallas and 
ause of the longer stage lengths. F-27 the summer off-peak travel Houston was inaugurated here last week 
direct operating expenses during this by the recently-formed Lone Star Air- 
period fluctuated considerably because Expenses Drop lines. 

of the timing of its accounting proce During this period, F-27 With a basic fare of $10.80 plus tax, 
dures, the Fairchild study indicated, revenues decreased from §$] per the new carrier initially is operating 12 
ind ranged from a beginning cost of plane mile to about $1.28 i t daily round trips during weekdays and 
bout $1.05 per revenue plane mile — ber, while direct operating ex; 1 10 round trips Saturdays and Sundays, 
to only 92 cents. At the same time the aircraft dropped from a high of 9 using three former Trans World Air- 
the aircraft produced passenger res cents to a low of 75 cents ic = lines Martin 2-0-2As fitted with 44 pas- 
enues of $1.12 per plane mile by the mile. DC-3 passenger revenu ped senger seats in place of the normal 36 
end of the third quarter of last vear as from 85 cents a mile to 5 t Conventional single-ticket procedures 
compared with direct expenses and rev plane mile in the same pet hile will be followed, but Lone Star also is 
enues of about 64 cents a plane mile direct costs for the air¢ cl from offering 10-trip commuter books, good 
for the DC-3 at the end of September 50 cents to about 63 cer iild for use within 120 days at $102.66 plus 


said tax. Freight service also will be handled. 
Winter Conditions Pacié 


which operates six | th Rates will include a $2.50 minimum on 
Piedmont, with cight F-27s in a 36- a 44-seat configuration, carri r- a five cents per pound basis, with 100 
scat configuration, began its turboprop age of 15 passenger [ i] lb. shipments being carried at $4 per 
ervice in November, 1958, over stage when turboprop service beg tA hundred, approximately seven cents 
lengths of approximately 90 mi. Intro This figure had climbed t lower than rate of other scheduled car- 
duction of the new service under winter = end he third quarter riers, Lone Star officials contend. 
onditions caused a drop in average with 2( r the carrier’s Mart The Martin 2-0-2As are leased from 
number of passengers carried per res verage passenger density an th California Aero Corp., Burbank, which 
i¢ mile from almost 20 to less than DC-3 has been handling the surplus TWA 
but the figure had climbed back to Plane mi rr for th equipment. Leasing agreement includes 


Tit 
> | 


| 
19 by the fall of last vear, the report turboprep during this per in option to buy. 


iid. The airline began F-27 operation beginning $1.10 | David M. Segal, owner of the new 
vith passenger revenues of about $1.35 3 hile initial din iirline, operates radio stations in Den- 
per plane mile, which dropped to costs increased from 60 cent ver and San Francisco, making his head- 
$1.05 during the last winter season 2 a n a plane mile | quarters at the former city. Lone Star 
but returned to above the $1.30 mark ing to Fairchild staffing includes Stewart Faulkner, for- 
by last September. Direct expenses for Phe airline’s Martin 2 t merly of American, Continental, TWA 
the aircraft during this period also fluc which also carry 44 passeng ind Capital airlines, as general manager; 
tuated but were at the $1.03 per plane passenger revenues of aroun Dan Bush, formerly of United Air 
mile level by the end of last year’s third plane mile by the end of S Lines, as chief pilot, and Al Hopkins, 
quarter. DC-3 direct operating expenses 1959, and experienced direct t ex United Air Lines and Federal Avia- 
at the end of the quarter were placed at —_ penses of 90 cents tion Agency, as maintenance chief. 
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SOVIET Tu-114 turboprop is on jacks in this final assembly station; note tail sections of two more aircraft in background. 


Soviet Writer Scores Aeroflot Services 


Assigned to ‘dificult’ Aero 
flot route, Izvestia special correspondent I 
Drozdov flew from Moscow to Tashkent 
His article, reprinted below, is sharply critical 
#f terminal facil and ws entitk The 
Earthly Disappointments of an Au 
eler.” The report translated 
Secor D. Browne, direct 
Massachusetts Institute of Techn 


report on a 


ities 


was 


vice r f 


The metallic voice of an 
now and again sounded off 

‘The Tashkent-Moscow flight is de 
laved [he Tashkent-Leningrad 
flight is postponed until tomorrow " 

I sat at the window of the air terminal 
ind admired the beautiful Tu-104 
which has now been parked on the 
apron for three days. I watched as two 
old Uzbeks came to the window eving 
the airplane. I was reminded of the 
dialogue between two peasants in 
Gogol’s Dead Souls when they caught 
sight of Chichikov’s fancy carriage, and 
I imagined that the two Uzbeks stand- 
ing at the window might be carrying on 
a similar conversation 

“What do vou sav? Is 
lirplane or not?” 

A good airplane, good!” 

“And what do vou think? Would it 
take many hours to fly to Moscow? 

“T think it would take verv few 
for it to flv to Moscow.” 

“And would it have to 
hours to get permission to take off?” 

“Many hours, indeed, many hours! 

All this took place at the Tashkent 
uirport, the terminal point of my ait 
trip. 

The editors of Izvestia had 
me to learn about passenger scrvices on 
the lines of Aeroflot. They suggested 
that for this purpose I pick out a “dif 
ficult” route—for example, Moscow to 
lashkent with a stop at Krasnovodsk 

here you are an Aeroflot passen- 
ger. In the cabin of the speedy airliner 
Tu-104 vou feel satisfaction, jov, and 


that 


hour 


wait man 


igned 
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pride in the achievement of Soviet tech 
lhe huge ship gathers speed so 
to be drawn by fan 


nology 
fast that it 
tastic power! 
We it Krasnovodsk exac 
schedule The grateful 
varmly bid farewell to the crew 
We enter the waiting 
Krasnovodsk air terminal in an 
lent humor. But at once the happy ex 
pression on everyone's face is replaced 
by anxiety. One traveler irrange 
for travel to a distant region, another 
has to validate his ticket for another 
flight. The passenger is now at the 
mercy of the Acro 
flot. And, hereupon, he becomes con- 
inced that these services function con 
siderably worse than those performed by 
the air crews—particularly the ground 
services at local airports, that is, airports 
which are not on the principal air 
routes. 
In the 


sCcciTns 


arrive tly on 


passe nge rs 


room of the 
excel 


must 


ground services of 


Kras 


waiting room of the 





An-10 Service 


Moscow—Aecroflot has inaugurated its 
first scheduled passenger service with 100- 
seat four-turboprop An-10A_ transports. 
Russia, An-l0As_ were 
placed on three routes: Kiev-Moscow, 
Kiev-Lvov and Moscow-Rostov. At about 
time, the craft began service 
Khabarovsk and Magadan in 
Siberia. First scheduled flights 
with 85-passenger versions of the An-10 
began last July. 

Aeroflot also has announced inaugura- 
tion of 100-passenger 
T'u-104B service between Moscow and 
Simferopol in the Crimea. The Tu-104Bs 
cover the 745-mi. route nonstop in about 
1 hr. 50 min. as compared with 4 hr. 15 
min. for twin-engine, 
Il-14s which have been making the run 
with one stop. 


In western 


the same 
between 
eastern 


daily, twin-jet 


piston-powered 











than 
cold, 
blows all place 
disorder The 
floors are dirty. A group of drunks burst 
into the waiting room and begin a fight 
(he passengers try to find a policeman 
to separate the brawlers but there is no 
the airport. “There was 
me stationed here but they took him 
way,’ said the porter, taking upon 
himself the job of ejecting the rufhans 


is colder 
ajar and a 


novodsk air terminal it 
nutside. The doors are 
cold draft 


There 1S 


over the 
everywhere 


policeman at 


Local Plane 


Planes operate fairly regularly from 
Krasnovodsk to Ashkhabad but after 
Ashkhabad you transfer to a local plane 
which makes stops at Mary, Chardzhou 
ind Bukhara 

Ihe Ashkhabad air terminal is as cold 
is the one at Krasnovodsk. Local resi- 
dents, people used to a warm climate, 
bundle up in quilted robes but the zero 
temperature chills them to the bon 

After great delay you finally take off 
becomes warm in the cabin 
ind the passengers, forgetting their 
misadventures, bury themselves in theit 
The quiet is broken by the 


It soon 


newspapers 
tewardess 
“You will 


vill not land 


be happy to know that we 
it Marv, but we will fly 
traight on.” 

“What,” exclaims one of the 

ngers, “What about me? 

And us!” Other people cry out at 
the back of the plane. “We must get 
» Mary.” 

The stewardess shakes her head 

“What a pity! It means we will have 
to land after all!” 

At Bukhara the aircraft stops a kilo 
meter and a half from the terminal 
According to the schedule this is a 15 
min. stop but we wait 40 min. for a 
single passenger. Finally this passenger 
shows up. With a heavy suitcase he has 
un a long wav through the wet snow. 


pas 
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Entering the cabin and wiping his fect 
he says 

“It isn't easy to run with a bad 
heart.” 


Passenger Bus 


Why don’t they bring the passengers 
out in a bus and on time, without 
delaying the aircraft? 

Observing these scenes one cannot 
help thinking: “And what about the 
timetable?"” Why has it not become an 
inflexible law for the air transport work 
ers? Even in the first-class airports, the 
planes take off cither a half an hour early 
or a half an hour late. Not infrequently, 
the takeoff time depends on the whim 
of the crew 

Sometimes the captain himself de 
cides whether to land at an interme 
diate airport or to fly past 

Ihe schedule is the law both for the 
workers of Aeroflot and for the passen 
gers 

lo violate it means to undermine 
faith in dependability of transportation 
Imagine what would happen if a train 
had left 10 min. before schedule 

Air transport is younger than rail 
transport. It might be for this reason 
that it does not have the many tradi 
tions which are the pride of the railroad 
workers 

But air transport grows not daily, but 
hourly! 


Airport Disorder 


The Soviet people welcome new tech 


icmevements before which 


But the 


nological 
vield both time and distance 
rightfulls ent the disorder in the ait 
ports Even at Vnukovo, the airport of 
our capital (Moscow 
is still bad 

by air is convinced of this. A 

ie puts foot on the ground 


a passe NgZCrT service 


Everyone who comes to 





Soviet Airport Work 
Pushed for Tu-1-14s 


Moscow—Russia is keeping its airport 
construction program in high gear dur 
ing the winter months in an effort to 
provide badly-needed additional facilities 
for proposed ncw turboprop SCTVICCS. 

Improvements at the Khaborvsk and 
Vladivostok fields are being rushed in 
anticipation of the first trans-Siberian 
I'u-114 flights this spring. At Stalinabad, 
capital of the Tadzhik Soviet Socialist 
Republic, construction has started on one 
of the largest airport terminal buildings 
in Central Asia. I1-18s will begin regular 
flights between Stalinabad and Moscow 
during the second quarter of 1960. 

Russia reported that two other airport 
terminals have been completed. They are 
it Krasnodar, north of the Caucasus 
Mountains, and at Petrozavodsk, north 
east of Leningrad. 
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there begin major and minor diff 
The aircraft stops some 600 met: 


the terminal, which distance 

senger must traverse on foot 
Getting one’s baggage is also 

problem. For an hour or even tv 


1 
} 


the passengers wander around th 
nal looking for their things an 
ing in line 
their baggage and proceed to 
terminal, there, too, they may 
1 few misadventures. It work 
a thousand kilometers is cover 
hour, but it takes two or thre« 
get from the airport to the cit) 
Acroflot emploves must get i 
heads that the nature of air tra 
tion demands the highest | 
scnger scrvice 
Much of that which now hin 
air traveler can be easily eradi 
friendly and cooperative « 
great Acroflot team 


Nine Carriers 


Supplement MATS 


Contract totaling $6,501 
the transocean transport of 
passengers from the beginnings 
month through June 
iwarded to nine tommer;cial 
by Military Air Transport Se: 
According to MATS, the 


contracts are to mect increase 


} 


quirement ulting from tl 
MATS Boeing C-97 aircraft 
National Guard and from A 
tt move more personn 
stations-by air 
The balance f the award 
ubstitution f MATS flig 


an 
i“ 
from overseas 


the service engaged i 
Big Slam Puerto Pine durin 
tract period. On this exer 
raft wi 
to Puerte 

The nine 
29,200 mil 
of military 
trafhe (pa 


Pacific and 


bidder wcr 


Western 

Hawaiian Irline Ltd 

Overseas National Airwavs, | 

> . Capit Airwavs, | 
Angeles Air S 
Slick Airway 
rans World Air 


n, MATS aw 

ntracts worth 

ring airlift requir 
0 military passengers in Al 
other Pacifi 
April to five commercial 
[hese awards were to I'went 


turv, Los Angeles Air Servic 


ireas during th 


And when at last t 


cy 


National, Alaska Airlines, Inc., and 
Capitol Airways. They bring the total 
value of MATS contracts awarded to 
commercial airlines thus far this fiscal 
year and through September, 1960, to 
more than $85.5 million. 


Avro Starts Survey 
Of Turbofan Market 


London—A. V. Roe is conducting a 
mrket survey for two short-haul turbo- 
fan-powered airlines. Both are twin 
engined projects, with rear engine con- 
figurations, designed to cruise around 
Mach 0.85 and carry a full payload 
with reserves 500 naut. mi 

Larger version seats 65 passengers 
ind will be powered by the Rolls-Royce 
RB.165, a Conway-type turbofan en- 
gine with a fan ratio around 1:0. This 
variant version has not so far been 
mentioned by Rolls-Royce 

Alternative version seats 50 passen- 
gers and will be powered by the Bristol 
Siddeley turbofan BS.75 of 7,000 Ib 
thrust. The engine company is known 
to have concluded exhaustive aircraft 
design studies of multi-engined aircraft 
powered by a 7,000 Ib. thrust turbofan 
having a fan ratio approaching 2:0. 
Fuel consumption of this engine, ap- 
parently, is on the order of 0.5 Ib./hr. 

The design study has been in prog- 
ress by the group for about 18 months. 
De Havilland DH.121 aerodynamic 
data will be used extensively in the de 
signs and may enable the company to 
ponsor «n accelerated program akin to 
that developed for the Avro 748 if the 
market survey proves positive. 


Examiner Proposes 
New Piedmont Route 


Central 
ind Allegheny airlines have been recom- 
mended for extensive route and opera- 


Washington—Ozark, Lake 


tional authority improvements by a 
Civil Aeronautics ‘Board hearing exam- 
inet 

The initial decision of Examiner 
James S. Keith, in the Piedmont Local 
Service Area Investigation, recom- 
mended permanent authorization for 
Ozark’s services to Louisville and Clarks- 
ville Ft. Campbell Hopkinsville, Ky., 
nd renewal for a five-vear period of its 
uthoritv to serve Owensboro, Ky 

New route segments were urged for 
Lake Central by Keith who recom- 
mended that the airline’s routes be 
expanded to include segments from 
lerre Haute to Evansville, Ind., and be- 
tween Cincinnati and Evansville. 

Keith also recommended the addition 
of Nashville, Tenn., to Allegheny’s 
route system from Huntington, W. Va., 
via the intermediate points of Lexing- 
ton, Frankfort and Bowling Green, Ky. 
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DRAMATIC 
ANSWER 
TO THE 
AIR 
CARGO 
DILEMMA 


Many air carriers, striving to answer perplexing questions g fleets as early as January 1961. 


presented by a growing air cargo industry, are facing a basic anadair Four can operate in and out of all airports 


} 1-powered aircraft. For 


decision: should they convert outmoded pist 
passenger equipment and put it or 3 argo routes xxample, at st n important airport as Midway, in Chicag 
Should they order proposed cars take off with 90% 
loads? Should they wait f Francis 
before making their air cargo plane 
Canadair’s Forty Four, offers a simple, practical answer to these 
vital questions. It is an optimum-size, all-new, all-car 
turbo-prop airplane that, 11 
superior to converted pist 
that offers, in comparis 
capacity that is not unrea 
tions during the 1960's. Furthermore, the Forty Four suffers mediule 
little or no operating penalties due to rur mitatior - si aah in ale ehensla hiaden ie 
and there will be no community noise problems : 

Principal Features of the Canadair Forty Four 
The Canadair Forty Four has a productivity two to three time 1. | orime cost —less thar the 


, 
‘ + 
$ —— nictonn aircraft at rr not lan 
that of converted piston aircraft, at the same cost per airplane , + ¢) 
D f suma di 91.9 


mile, and has a profit potential that will quickly recover any 

losses on dicnon al af nictar or ne ‘ : Si nes : 

1OSSe€S ON GiISPOSai OF pis : ZICH Del 5 " ‘ f : 

a i le Mla ee es ize for the 1960's —its present payload capacit 

contempiated for cargo usage. VU } nd, the Fo dea mi casted requirements 

Four with a payload capacity of 65,000 Ibs. and low break ee ae ee ’ms —confirmed during present 
. t ' Vu Hh HEU UUTilie > 

even point is ideally matched to the natural expansion of the 

carco arke nd ll begin immediate tc nerate at " , 

cargo market and will begi Narely perate a . No airp inway limitations —every major airport 


profitable load factors open to the Canadair Forty Four 


The Canadair Forty Four is flying now and is in production for . Growth potential —able to grow with the market. 


the three largest all-cargo carriers in the United States, and 7. Available for delivery in January 1961. 


CAN AD AAUP cameo, monrrcse, cansoin suesione 
GENERAL DYNAMICS CORPORATION 
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AIRLINE OBSERVER 


> Braniff Airways announced last week that it has given Boeing Airplane Co. 
a letter of intent to purchase three Boeing 720-027 transports powered by 
Pratt & Whitney JT3-C-7 turbojet engines. The order, which includes an 
option for a fourth 720-027, calls for delivery beginning in February, 1961. 
Cost of the fleet—including spares, parts, training and training aids, a flight 
simulator and supporting ground and shop equipment—will total about $15.5 
million. Payment will be made from internally generated funds and neither 
long term debt nor additional equity is planned. 


> Trunkline common stocks listed on the New York Stock Exchange have 
suffered seriously during the market's recent sieges of falling prices. None 
of the 10 carriers listed has shown any strength against the price drops, with 
the majority consistently setting new lows for the year during the early part 
Most observers feel that the sell-offs are an inevitable reaction 
low rate of return on most trunklinc 


of last week 
to a declining market because of the 


stock. 


> Jet surcharges on North Atlantic flights will be extended 30 days beyond 
Mar. 31 as a result of an International Air Transport Assn. trafic conference 
agreement to keep current fares in effect until May 1, while current emer- 
gency negotiations of the traffic conference continue in Paris (AW Mar. 7, 
p. 333). Last month, British Overseas Airways Corp., Pan American and 
Trans World Airlines announced their intention of dropping the surcharge 
on Mar. 31, the date current fares were to have expired. 


P Sabena Belgian Airlines will operate same-plane, through service between 
New York and Moscow o1 kly schedules beginning Apr. 6 with Boeing 
turbojet transports, first U.S.-built jet to serve the 
one stop at Brussels, Sabena will 


luled flight time of 9 hr. 45 


700-300 Intercontinental 


Russian capital in scheduled service. Maki 
all 


ng 
cover the cast-bound route with i] 
> Vickers-Armstrongs Vanguard 950 Mk. 2 turboprop transport specifications 
for gross takeoff weight have been increased by 5,500 Ib. to 146,500 Ib.; maxi- 
mum landing weight has been hiked to 130,500 Ib. from 121,000 Ib. Maxi- 
mum zero fuel weight has been boosted by 10,000 Ib. to 122,500 Ib., and 
payload has been set at 37,000 Ib., an 8,000 Ib. increase. 

© Watch for Continental Air Lin place an order for a fifth Bocing 707 
turbojet transport for delivery this spring is now at Boeing’s Renton 
plant with Continental markings and configuration awaiting compl 


contract negotiations 


; ' ‘ 
1} 


> Lufthansa-German Airlines has contracted with Lockheed Aircraft Service 
for the conversion of two Lockheed 1649A Constellations to all-cargo planes. 
Aircraft will have a transatlantic payload of 37,250 Ib., a rear door measuring 


1064 in. wide and 72 in. high, a forward door 564 in. wide and 72 in. high. 


P United Arab Republic aviation authorities have dropped plans to merge 
with government-owned Misrair because of 
strong opposition to the proposal by Svrian business circles. On the strength 
of assurances from UAR President Nasser that Syrian Airways will be per- 
mitted to operate in fre ympetition with Misrair despite its refusal to 
merge, the airline plans to add Douglas DC-6Bs to its present fleet of Dougla 


DC-4s 


privately-owned Svrian Airwavs 


P Acroflot, Soviet state-owned airline, has informed its personnel that the 
depreciation period for obsolete Il-12s and Il-14s must be extended since the 
piston-powered aircraft will ‘‘still be widely used for the next three-four 
years.” The carrier's Stata Scientific-Research Institute says inspections 
made on the II-12s and I}-14s that have flown 13,500-14,500 hr. show that 
comparatively minor work (principally on the skin of the wing root) is neces- 
sary to ensure 20,000 hr. safe operation if the plane’s structure has not been 
affected by intercrystalline corrosion. Until recently, the Il-12s’ depreciation 
period had been set at 15,000 hr. 








SHORTLINES 





P Acroflot, the Soviet state-owned air 
line, reports that it carried more than 
50,000 foreign tourists over its domesti 
routes in 1959 for a new foreign traffic 


record within the USSR 


> Continental Airlines has signed an 
wreement with the Diner’s Club, In 

to honor the latter's credit cards in pur 
chasing airline tickets. Northeast At 
lines and Western Air Lines alreacs 
have signed similar agreements with the 


Diner's Club 


> Hawaiian Airlines reports a profit of 
$31,000 for the last quarter of 1959 
The carrier reports that this marks the 
first time it has realized a profit for the 
October-November-December period 
Both inter-island and transpacific con 

rations contributed to revenues 
f $2 100 for the period as com- 
pared with $1,515,000 collected in the 
fourth quarter of 1958S. Largest revenuc 
gain was in_ inter-island passenger 
revenue, up $366,000, half of which was 
ittributed t ightsecing flight er the 


ker ; 
erupting Kilauea Iki volcano 


> Japan Air Lines and Air France ha 
igned a formal agreement to operat 
intly between Tokvo and Europe via 
olar rote beginning Apr. |. A 
Boeing 707-320 turb yet aircraft 
until JAL’s Douglas DC-S 
ire placed in service on the 


ised 
ised 


pol ute in the spring of 1961. Th 
iwreement al 0 provide ; for an eventual 
imilar joint venture on the southern 


ute to Europe from the Orient 


> Real Airlines of Brazil has added a 
ond weekly flight from Sao Paulo to 
Angeles via Bogota and Mexico 


> T'rans-Texas Airways has become the 
first U.S. domestic airline to honor 
American Express credit cards The 
igreement provides for transportation 
by Trans-Texas only and docs not ipph 
to interline or transfer transportation 
l'rans-Texas savs it chose the American 
xpress plan because there are approxi 


mately 100,000 card holders in its area 


> Trans World Airlines will double its 
dail nonstop turbojet service between 
New York and London and Paris on its 
ummer schedules. Effective Apr. 24, 
I'WA will add three weekly Boeing 707 
flights from New York to London and 
one daily flight from New York to Paris 
which will continue on to Rome. On 
Mav 18, TWA will add four mor 
weekly flights to London, providing for 
twice daily nonstop service to both 
London and Paris. 


AVIATION WEEK, March 14, 1960 











Escapement 
mechanisms... 
by 

Bulova 


Bulova mastery of clock escapements and precision manufacturing offers advan- 
tages in design and production of simpic, rugged and inexpensive mechanisms 
integrating time, distance and acceleration. 
Bulova capability can make a whole ‘ct of difference in the success and reliability 
of your program — commercial or military 
Experience in precision design and manufacture is the Bulova tradition—the Bulova 
capability—it has been for over 80 years. For more information write— 
Industrial & Defense Sales, 62-10 Woodside Avenue, Woodside 77, N.Y. 

Visit Our Booth Numbers 1719-1721, 1. RE. Show—N.Y.C. 





NEW type static dischargers (arrows), installed on trailing edges and tips of wings and tail surfaces, promise to greatly reduce precipita 
tion static from corona discharge. New devices, developed by Stanford Reseach Institute and tested by Boeing on a 707, will be installed 
on new jet transport going to Qantas Empire Airways for service evaluation. Other jet makers are interested. 


Corona Static Discharger Replaces Wicks 


By Philip J. Klass 


fre m the ad lischarge of in el I l di rect ins talled ilong the 
umulated by an_airct 


t rik y railis lee , V tung 
fencsso Park, Calif.—A Bocing harged , "eo 4a nes , 


ir and moisture | 
2 ay to problem The probk 
r sCTIOUS proporti n 
the recent 


engines thems 
airborne radio ré 
liner manufac 
contemp! 


, 
UICTS 


msequent inte rf 


commnunications. 


New Static Dischargers 


Institut 


AVIATION W EER 
1 


trailing edges tudies indicated that 
esting infor ing, clevator and rudder, with x f , crv go radio frequenc 
wee i = lat- lightly different een the radio antenna and 
stalled along the it precisely the same loca 


ind horizontal stabilizer. orona discharge usualh 


wing and tail extremiti 
means that corona discharge stati 
Mas a convenient path into the antenna 
ind thus into the radio receiver 
=" 


ter’s 707 


iowever, two locations 
Ss ZCTO 
discharge can be made to 
locations, little if 
will be transferred 
pled) into the antenna and 1 dio 


I 


CCIVCT 
lhe new type static dischargers pro- 
vide the means for shifting this dis 
charge point aft of the trailing edge 
. to where the RF coupling is essentially 
STATIC discharger (above) is for installation on trailing edge of wing and tail surfaces zero. The aircraft’s charge travels to 
Tungsten needles provide corona discharge points which are connected to the airframe. the two tungsten needle dischargs 
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points along the resistive coating which 
runs between the wing/ tail surface and 
the needles 

Insofar as discharge energy is con- 
cerned, the needles are effectively con- 
nected directly to the fuselage. But at 
radio frequencies, the relatively high 
resistance of the coating and the capaci 
tance between the needles and fuselage 
make the discharge points appear to 
be isolated from the fuselage 

Onginally ‘Tanner contemplated iso- 
lating the trailing edge of the wing o1 
tail surfaces by using a glass fiber 
vhich coated with resistin 

|, with the discharge 
the isolated aft portion of 
Tanner's 


tion wa 


needles 

ed in 
the wing 
individual stati 


form thre 
7 
climinate structural problems and per 


latest approach u 


dischargers which pe 


same function but which 


retrohtting of existing aircraft 
Boeing an 
ring the last two vears disclo 

it the wing 
low-pressure areas in 


tests made by 


tips produ 

which 
orona discharge could take place, in 
| the location long 
urface edges. This led Tanner 


sinaller tnangular-shaped 


dit familiar 


ic 
trailing 


ion 
to devel p th 
dischargers f the wing tips 
Original studies which led to the 
corona discharger design were sponsored 
by Air Force Cambridge Research Cen 
ter. Initial flight tests were financed by 
Wrght Air Development Division, but 
when the program was hit by defens 


budget cutbacks in 1957, Bocing agreed 


new 


to provide company funds 

Vhe of the 
dischargers, as demonstrated in 
test ind their relativels 


be hie ve 


effectiveness new 


flight 
low cost 
prompt that all of 
the jct aircraft and many of the existing 
piston engine aircraft will replace th 
old with the newer 


devices 


Tanner t 


discharge wicks 


WING tip installation for static discharger 
shows airframe coupling. 
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SEARCH pattern which can be used 
direction finder, employing only 
, 1X 


pattern 7 located downed 














ners and other aircraft not equipped with VHF 
VHF communications receiver. Using this search 


United Air Lines tests in less than an hour. 


Miniaturized Rescue Beacon Starts 
Sending Signals on Water Impact 


Palo Alto, Calif.—Smal! 


life rart re 


ally ere wn 
tran the 
tress frequen f 12] 
it hits the water 
on United Ai 
craft used 

The new iM 


which weighs onty 94 |b 


peacon hl 
intcnna 
mitting on internat 
now 18 f 
Lines Dougla i 
route to Ha 


ifture res 


my the 


ited = batteries \\ 
than t 
iting 


can 


watcr-acti 
continuoush 
its batter 
VHI 


it ranges of 


for more 
upply 
the 
nearly 150 m 
fiving at an altitude of 10,00¢ 
The beacon was develop 


Oper 


band beacon 


(ranger Associates, in close coop 
United Air Lines, which 
completed operational tests on 
vice off Princeton, Calif. Be 
operates in th 
uircraft in the area 
VHF con 
locate th 
hour by foll 
special pattern (se 
United's tests indicated. Coast ( 
aircraft, equipped with VHI 
finding equipment, can locate 
con far more quickly 

Che UAL-Granger rescue bi 
velopment is an outgrowth of 


with 


rescuc beacon 
band 
with 


tions 


any 
conventional 
receivers can 
in less than an 


search 


of 


rescuc 


ng airline concern the value 
AN/CRI1-3 (Gibson Girl 
beacon that has been standard equip 
ment on overwater flights. The Gibson 
Girl is so large and bulky (36 Ib.) that 
it is stored in the aircraft and must be 
removed after ditching, a 
impossible task 

\ kite must be assembled or a balloon 
inflated with hydrogen to hoist the 300- 
ft.long antenna into the air and the 
ground lead must be placed in the 
water. Then the device must be cranked 
by hand to transmit the distress signal 
All this must be accomplished bv sur 
vivors who frequently are inexperienced 


over 


the 


sometiunes 


NEW sea rescue beacon, developed by 
Granger Associates, will be used on all Uni- 
ted Air Lines DC-8s flying to Hawaii. Beacon 
weighs only 94 Ib. is fully automatic, with 
antenna snapping into position when unit 
hits water. The beacon transmits on 121.5 
me., has range of 150 mi., operates for 48 hr. 
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BOMARC APU 

This APU is a self-sufficient 

secondary power unit which provides 

hydraulic and electrical power for the 

Bomarc missile. It maintains constant speed 

and recovers very rapidly from sudden 

changes in load demand. The turbine-driven unit 

utilizes energy obtained from the decomposition of a 
pre-packaged monopropellant fuel. Unique features include 
a pressurized fuel system which eliminates fuel pump 


requirement, all-altitude lubrication system, and a constant speed 
electro-mechanical control not affected by load demand. The unit is now 
undergoing Military Preflight Rating Test 


This trace shows the ability of a combined electrical and 
hydraulic power system to generate high quality electric 
power when subjected to large changes in the hydraulic 
load. Note that the transient response occurs 

within 0.4 sec. and that maximum excursion of 

electrical frequency is 1.25% of the steady state value. 
The steady state frequency is below 0.1% 

and the voltage modulation is 0.14%. 
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20 H.P. SOLID FUEL GAS GENERATOR 


This solid fuel gas generator was developed for 

with either composite or double-base type fuels 

The operating pressure is 550 PSI, the power dura 

is 2 minutes. Operating environment from -65"T 

A special TRW-developed energy transition design i es excellent 


ignition characteristics and reliable operati 


HYDRAZINE GAS GENERATOR 


Currently in active service are Tapco-designed and produced 
lightweight hydrazine gas generators ranging from 50 to 12,000 h.p 
I he sc generators are capable of w thst inding severe GC load 

and vibrational requirements during sustained operation 

Tapco facilities are completely integrated for the 

development and manufacture of gas generators 


with very short lead time required 


RE-ENTRY TURBINE 


The re-entry turbine is a new concept that allows lower specific fuel 
consumption by re-circulating gases through a single turbine 
wheel. Unit shown, with integral solid-propellant gas generator, 
is in final stage of development 

Graph below shows Specific Fuel Consumption i function 
of power with single and 2-pass turbines. Note improved 


performance with the re-entry turbine 


PASS RE-ENTRY TURBINE 


t 7 
50% 75% 
% HORSEPOWER OUTPUT 











a “‘classic”’ 


Ti me zero a 
rocket motor case 
“’ header, over five 
feet in diameter, fragments in 


a Budd Company laboratory. 


This case was fabricated by 
advanced techniques created 
and developed by Budd 


scientists. 


Your problems deserve the 
fresh and vigorous thinking 
available at the SpaceAtomics 
Division of The Budd Com- 


yany, Philadelphia 32, Pa. 
pan) 
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in such matters, perhaps injured and/or 
panic-stricken 

An analysis of more than 30 recorded 
forced landings in the Pacific during 
the past decade, made by Cdr. Henry 
M.. Anthony, chief of communications 
for Coast Guard's western area, shows 
only four instances where military sur 
vivors were able to launch Gibson Girl 
kites and/or balloons to hoist its an 
ind only three instances wher 
ignals were received by search 


tcnna 
distres 
nd rescue units 
In Cdr. Anthony’s opinion, to us 
Gibson Girl requir 
inanpowcr, stamina, perseverance, Cx 
ideal wind and sea condition 


successfully 


PCTICTICS 
nd luch 
Practi alls 


nthe c of the new (ranger Model 


ill of these are climinated 


be icon The be won 
ittached direct 
ift and will be availabl 
Because th 
iutomati 


in serve to pinpoint the lo 


t he 


raft cyected 
rocs imto operation 


on of a crash even if there are no sur 
ors. or if survivors are badly mjured 
Because the beacon operates t VIE 
frequenex it needs only a small an 
high. The 
folded bach 


if the beacon and held in this 


ibout 15 im 


mounted antenna 1 


fcnna spring 


iwainst 


the bod 


position by straps which dissolve in 


water, allowing the antenna to snap 


he erected 


position The beacon 
measures approximately 4 x 4 x 29 in 
with antenna folded back 
Ihe beacon itself is designed to float 
ind its base is weighted so that it will 
’ rine in upright position for proper 
enna onentation. United Ai Lines 
included the towing of the beacon 
corresponding to those which 
expenenced in a drifting life 


ure the beacon would remain 


if peed 
night be 
ift to be 
upright and would continuc to function 

Operation in the VHF band not onh 
issures reliable all-weather operation 
but permits the beacon to operate with 
very modest power output, about 0.7 
watt, vet ranges of about 150 
mi. Transmitter is crystal-controlled to 
issure stability 

Any airliner or aircraft not equipped 
with a VHF direction finder can locate 
the downed beacon by fiving the fol 
lowing search pattern. Search pilot notes 
beacon signal is first 


i¢ hn ve 


time when the 
detected, continues flying in same direc 
tion until the signal fades out and 
notes total clapsed time since the sig 
nal was first detected. The pilot then 
executes a 180 deg. turn, flies back for 
half of the previously clapsed time in 
terval, then makes a 90 deg. turn and 
notes whether the signal gets stronget 
or weaker 

If the signal gets stronger, the pilot 
ontinues in the same direction; if it 
gets weaker he executes a 180 deg. turn 
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In either event the pilot flic 
out, no 


signal again fades 
clapsed time since he mad 
turn Che pilot again mal 
deg. turn and flies back for 
then execut 


whether the 


clapsed time, 
turn and notes 


can signal get stronger or weaker. If it 
gets stronger, he continues in the same 
direction; if it gets weaker, he makes a 
180 deg turn. This sequence of maneu- 
vers should bring searching aircraft over 
the rescue beacon or within visual sight 
of the life raft. 


FAA’s Evaluation of Decca Mk. 10 
Was Based on Opinion, Decca Says 


Washington—Sharp crit 
Federal Aviation Agency 
Dece Mark 10 system 
lircraft n 
ple 1 for ! t 
DME 


gation aid, cor 
OM pat 


Mark 


l 
itly b e Decca N 


AW 


1) 
the FAA and the nat 


juecstion 


the 

ials 

it VOR 

tem than | 
FAA 


mse th 


imulta 
cea during th 
indisputable t 

to the FAA 

hAA 

| urgent requiremen 


VOR DME nd 


iluated side by 


docum 


+f 


omparison basis. Until 


e believe the 


satistact 


question 
rr solved.’ 

Som f Decca’s replies 
points raised in the FAA stu 
@ Deviations of the tracking pen 
flight log causing 
navigation information 

the FAA report, did not ex 
or minus 0.5 naut. mi. with 
tion of the chart of the B 
Decca sai 
e Cause of the loss of zon 
tion at intermediate ranges 
factor 
diagnosed before the conclu 
flight tests, and although 
sults were obtained after 
idjustment, the better result 
mentioned in the report, D« 
e Pilot’s answers to the quest 
you find it possible to hom« 


display 


covcrage Was CXp 
} 


ing points off the printed 


8% ves: 5% no: 47% no comment 

ontradict the FAA conclusion that a 
preprinted course is required to give 
the pilot sufficient position accura 

for holding and homing between fixes, 
Decca charges. Airline pilots 
Decca, the firm claims, can fl 


itterns “to a degree of accuracy and 


using 
holding 
fetv unmatched bv any other svstem 
combination of systems.” 
¢ From European operating experience, 
Decca points out, if cannot imagine an 


1 
| 


under which it would 


irv for two pilots tc 


ircumstances 
be necess | 
the Decca and the aircraft itself simul- 
taneously, as charged by FAA. 

¢ Pilots’ answers to four questions 
the basis for the FAA conclusion that 
Decca does not provide steering infor- 
mation, forcing pilots to resort to other 
ids, Decca savs. The con- 
clusion cannot be deduced from thes« 
juestions, the firm claims. The four 
auestions and answers were Did the 
zone identification work properly? 
48% ves; 37% no); Were vou able 


ra\ igation 


ymni-airway structure (4 
naut. mi 23° no): Were 
uu able to navigate by use of Decom 
eters only? (28% ves, 35% no); and 
it any time did the flight log geographi 
difficulties? 


sav within 


c ves, 62% 


il representation caus¢ 


21 ves: 5% no 

In regard to the pilots’ answers to 
Decca made these points 
mong others 

e Nature of the question, “Were there 
nv discrepancies between Decometers 
ind the flight log after referencing?” 
24% ves; 64% no) invites a “ves” 
inswer no matter how insignificant the 
discrepancy 

¢ Similarly, the question, “Were there 
inv unaccountable excursions of the 
flight log during flight?” (52% ves; 
35% no) and on ground? 10% yes; 
17% no), does not provide quantitative 
ndications of the size or significance of 
the excursions and permits the pilot 
to answer yes regardless of the magni- 
tude of the excursion 

® Question and answers to “Did the 
flight log require resetting? Present 
difficulties? When? (a) Entering a 
Decca area? (b) In fringe areas? (c) 
Changing charts? (d) Changing chains?” 
ire confusing. Also, flight tests were 
not necessary to determine what was 


questions, 


57 





freely conceded in Decca equipment in- 

structions; namely, that the flight log 

must be reset when (a) Entering a Decca 

irea (b) Changing charts and (c) Chang 

ing chains. Only 18% of the pilots in- 

dicated difficulties in changing chains 

compared with 47% encountering difh 

culty when changing charts even 

Sek ; as a . though the former also involves a chart 
‘ 4 me ae. change 

, : - Decca concludes that at least some 

. v of the questions were “leading” and 

iu » SY vs vy \ : f \ that the aeaiiiae of “no comments” 

, / I Na MI ian é ? is “absurdly high” and should have 

ao i Pa . - prompted FAA to rephrase the ques 


fions 


> FILTER CENTER <b 
> What's in a Name—Molctronics 
Corp the new name for the Hwvmac 
(orp lectromic test equip nt manu 
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The B-5S8 Hustler, America’s first supersonic bomber, is now in production for the 
U. S. Air Force at the Fort Worth, Texas, Plant of the Convair Division of 
General Dynamics Corporation. Carrying a crew of only three, the B-58 is 


ntly was purchased 


} 
designed to operate at altitudes above 


General Electric J79 turbojet engines 


Sprague Awarded Contract 


For Engineering Assistance 
On B-58 Hustler 


The abundance of electronic 
equipment fitted into the small, 
dense, supersonic B-58 Hustler 
calls for comprehensive inter- 
ference control engineering. To 
obtain on-the-spot assistance 
for this extremely complex en- 
gineering problem, the Weapon 
System Manager for the Mach 
2 bomber at Convair’s Fort 
Worth Plant has awarded a spe- 
cial contract to the Interference 
Control Field Service Depart- 
ment of the Sprague Electric 


Company. 


Under the terms of the con- 
tract Sprague will assist Convair 
with the integration of both 
electrical and electronic equip- 
ment of airborne and ground 
systems into an even more effec- 
tive and reliable weapon system 
Sprague staff engineers assigned 


to the project are already at 
work at the Fort Worth Plant. 

Sprague Interference Control 
Laboratories located in Dayton, 
Los Angeles, and North Adams, 
are supporting the Convair pro- 
gram as testing and sampling 
facilities. These laboratories are 
staffed by top interference and 
susceptibility control special- 
ists, and are equipped with the 
most advanced instrumentation 
and model shop facilities 

For assistance with your 
Interference, Susceptibility, and 
Integration problems, write 
Interference Control Field Ser- 
vice Manager, Sprague Electric 
Co. at 12870 Panama Street, 
Los Angeles 66, California; 
224 Leo Street, Dayton 4, Ohio; 
or 327 Marshall Street, North 


Adams, Massachusetts. 


SEE US AT THE 1.R.E. SHOW—Booths 2416-2424 


tho 5/ HH Jeet and is powered by four ty Ninn ipe hi Mo ine ( 0 The term 
} 


molectroni usually is used for 


lal | roni 


> Pressure Transducer—All solid-state 

transducer the ize of four 

ked on end,” will be unveiled 

g bv Giannim Controls ¢ rp., 
Donald H. Putnam, pre 

the transducer will be 

ressure changes around 

but eventually apph 

broaden. Similar mult 

wa deve oped re 


ntl nternational Dynamics ¢ orp 
A\W\ Jan | 


> Signed on the Dotted Line—Major 
mtract awards recently announced bi 
manufacturers include 
Testing Laboratories, Mont: 
$375,000 contract from 


lopment Dh 


ii li 
e United 


mponel 
ordance with militar pecificati 
eSyivania Electric Products, Inc., 
$600,000 award from Bureau of Naval 
We mons ft 


Itimeters, 


iT produc tion of low iltitu lc 
APN-117, for h 
second = production 


APN-117 receive 


d in past 


month 
¢ Telecomputing Corp., L+ Angcles 
vill furnish research and developmen- 
tal data reduction services at Holloman 
\ir Force Base, Alamogordo, N. M 
under a $2,084,222 contract from the 
Department of the Army 
© Electro-Optical Systems, Pasadena 
reports a $75,633 contract for a Micro- 
baroswitch from Armv’s Los Angeles 
Ordnance District 
¢ ACF Industries, Electronics Division, 
Riverdale, Md., a $1.1 million contract 
from Naval Training Devices Center 
for conversion of P5M-] flight and 
tactics simulator into newer P5M-2 
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NEW 
TRAIL SENSE 
FOR PILOTS 
ON THE 


The horizon is always clear for the F-105 Thunderchief with NASARR...the compact, lightweight 
monopulse radar system designed and built by Autonetics. NASARR gives the Republic Thunderchief 
an uncanny sixth sense for air-to-air search, automatic tracking, air-to-ground ranging, ground map- 
ping, and terrain avoidance —regardless of height, speed, attitude, or visibility. For more than a 
decade Autonetics has pioneered the way with monopulse radar systems like NASARR to give 
America's pilots the keenest trail sense possible. 


ns by Autonetics 4, 


DOWNEY, CALIFORNIA 
A DIVISION OF NORTH AMERICAN AVIATION, INC. REGIONAL OFFICES: WASHINGTON, 0.C. AND DAYTON, OHIO 


INERTIAL NAVIGATION / ARMAMENT AND FLIGHT CONTROL / COMPUTERS AND DATA SYSTEMS 





Marquardt ADVANCED PRODUCTION CAPABILITY for air and space 


MARQUARDT/OGDEN RAMJETS FOR 
" USAF-BOMARC PROVE 100% RELIABLE 









































Marquardt/Ogden delivered its first production engine to 
the Air Force in June 1957, one month ahead of schedule. 
This was achieved despite the problems of creating, build- 
ing and implementing a modern production facility and 
staffing it with qualified engineers and technical person- 
nel. In the more than two years since, each and every 
delivery has been as-per-contract-schedule, while Ogden 
ramjets have proved 100° reliable in all test flights of 
Bomarc IM-99A. 

By strict adherence to a realistic learning curve, Ogden 
Division currently delivers its supersonic ramjets at far 
less than their mid-1957 delivered cost—this despite the 
ramjet engine system’s relatively early stage of maturity. 

Recent expansion and additions further enhance 
Marquardt/Ogden’s capability. In 1958 the plant doubled 
floor space to almost % million square feet, with numbers 
of employees increasing 936°. 1959 marked Ogden Divi- 
sion’s addition of a first-of-its-kind Spin Forge and 
completion of a new facility for explosive metal forming. 
Ogden’s USAF-Marquardt acceptance test facility at 
Little Mountain gives the Division full-plant capability. 

Marquardt/Ogden is now capable of producing space- 
age hardware in all of its basic configurations—cones, 
cylinders, rings, parabolic shapes — using the most sophis- 
ticated of space-age metals. 

Responsible for Marquardt/Ogden’s record are: a crea- 
tively cost-conscious management team headed by Mr. D. 
K. Tasker (pictured left) ; early application of industry’s 
newest and most advanced production and metal working 
techniques; a facility cited by Factory Magazine as one of 
America’s top ten; and the efforts of the Division’s nearly 
2,000 men and women workers. All combine to provide 
Department of Defense and Weapon Systems Managers 
with a unique capability for the on-time delivery of reli- 
able space-age hardware at minimum cost. 

For additional production capability specifics, you are 
invited to contact: Manager, Customer Relations Depart- 
ment, Ogden Division, The Marquardt Corporation, 1000 
West 33rd Street, Ogden, Utah. 


Current expansion creates anumber of 
outstanding opportunities for: Product 
Development, Materials and Process, 


Manufacturing and Production Test /Y * 
Engineers; and skilled machinists. P 
L ~ ther? 


OGDEN DIVISION High energy (explosive) forming produces hereto- 
ssible to form’’ shapes—typifies Marquardt/ 
ntinuing quest for optimum materials and 
es which advance the art of metal fabrication 


Marquardt/Ogden's massive Spin Forge is the 
Y werful of its type for cold-flow forming of space 
CORPORATION age metals. It compliments the Division's new explosive 


W. 33RD STREET. OGDEN, UTAH forming facility and other specialized equipment. 
USAF-Marquardt Jet Laboratory-Ogden at 
Mountain, some 15 miles West of Ogden, accept 
tests every production engine system produced by 
yn; is capable of simulating flight at speeds in 
f Mach 3, altitudes above 100,000 feet. 


CORPORATE OFFICES: VAN NUYS, CALIF. 








THE NEW AMC Contracts 
IN VIEW! Wright-Patterson AFB, Ohio—Fo! 


wing is a list of unclassihed contract 
for $25,000 and over as released by the 
\ir Mat | Command 
ing programs are in progress. These programs demand un- VPhaostron Instrument and Electronic Co 


At Martin-Denver exciting and vast new space engineer- 


usual creative talent. If you have this talent and want rapid AI 
\ 
professional advancement, please make this known to N. N 


M. Pagan, Dir. of Tech. & Scientific Staffing, (Dept. CC8), Westron Instrument Division 
ewa j ) ea nd 
The Martin Company, P. O. Box 179, Denver 1, Colorado. VR: 


\ 





6} (*.9. 8605-6146 
/ 
Themas \. Pdison Kesearch Laberaterys 


VE £4 FEW 


DENVER DIVISION 


Kea Hank Divisio 


Republic \eiation 


‘atte Barbara Laberatery, Kaytheen Co 


F.int Aviation 


Hughes Aireraft Co 


\ikesearch Manufactaring Co 


Nikkesearch Manufacturing Co 
rrete ¢ ' . A 


\e 


Collins Kadie Co 


MARTIN-DESIGNED CIRCULAR SPACE COMPUTERS ARE AVAILABLE FREE TO Lewis Co. Division 
INTERESTED PERSONS BY WRITING TO THE SAME ADDRESS. 
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Navy Contracts 


Following is a list of unclassified 
contracts for $25,000 and over as re 
leased by U.S. Navy contracting offices 


BUKFAL of AERONAUTICS, DE- 
PARTMENT OF THE NAVY, Washington 
25. bb. ¢ 

Aneul Chemical Co., Marinette, Wis, 5,440 
recharge kits f« trimethoxyboroxine (TMB) 
extinguishers installed on MB-5 crash, fire 
ind rescue trucks NOas 60-4097-f(S8E-73 


pea REMEDY” 
Hamilton Standard Division, United Alir- 


eraft Corp., Windsor Locks, Conn., 44 pro 
peller systems for aircraft and 18 blades in 
sceordancs with contractor's summary 
specification 3664C, NOas 59-8066-f( PD-41 
195 >), $2,778,676 
Audio Producers, tne New York ¢ 
reparation of master shooting scripts with 
board and production of four %35mn 
ack and white, sound motion picture train 
ng films in a rdance with joint Army wensics 
pecification JAN-P-5 and amend 


Ni 1 thereto. NOas 60-8023-f°PH y 
a7 643 
‘ : ‘ s 


Dynamile Flectronica-New 
} md H ¥ 60 


= _—— =Oost 
eae 
ps : 


d eng ’ : ' en for ic 
electronic eau t t NOas 60-4061 
60.49 ) ,. 

Chicage Aerial Industries, Ine Mel 
Park, 4 man months of field engineer 
ne services for imeras and car 1 insta 
lations, NOas 60-4025-8(MA-60-590-0), $31 

‘ 

Westinghouse Electric Corp., Washingtor 
DD. C., ser ‘ ind materials for performir 
ind analytical erhaul and repair prograr 
ne err ent-owned model J34-WE-46 en 

ne ‘ esnsor\les NOas 40-O01469-f°M A 
S8-59). $213.01 

Hamilton Standard Division, United Air- 
eraft Corp., Windsor Lacks, Conn., 52 blade 
sexemblies and 1 ropeller imme bile ! 
" rdance with applicable portions of spec! 
fications MIL-P-5447A (ASG), NOas 60-0192 
fc vDp-4 42 $354 ‘ 


eee ee pone. Wushie, | AIR FORCE RECRUITERS PUT CESSNA U-3A SUPPORT PROGRAM TO 
ton, BD. ¢ THE TEST. Their work at a sma western university done, two Air Force recruiters 

Kepublic Steel Corp., Massillon, Ohio prepare for take-off—only to find 1 r battery, beset overnight by sub-zero cold, has 
FIAIS, GOTVICSS, TACIIIES GRE personne: gone dead. Course of action: Req the nearby Cessna distributor (U-3A supplier) 
> saedin ait tone for a new U-3A battery, be airborr on. A simple thing. Made possible by a nation- 
NOas 60-605 A -41-4784-9) wide off-the-shelf support progra: g out of Cessna’s support of the U-3A’s com- 
mercial counterpart, Model 310, a cived by Cessna to do for the Air Force what 
it would find prohibitive to do itse 


factory 


ry t ‘ ! ? satis 


Foster D. Smell, Ine y 

ret ind development f a satisfactory 
prayable setrippable material(s) for 1s 

1 pr ‘ ating for a raft 0. 


ketsa, NOaa 6 £062 (AE-4 


Vhillips Petroleum Co., Hartles e, O* 
nehip between jet fuel stability 


rm thermal stability 


m content s 60-6009-c(PP-41-28¢ ) 

4,415 Wichita, 

or h — Division, Phite« Corp P Kansas 
i “| if le 

ering se? eon f radar alr traftk ontr 


stern, NOas 60-0183-8(SE-61-5159-9), $92,- 


4 man months « d ens 


Kell Helicopter Corp., Fort Worth, Tex 


ation rehabilitation modernizatior 





nd modification of government whned ma 
hine tool and apital equipment NOa 
60-0006-c(1IP-31-2577-60), $37,948 


cum Une Haak Et, ARfumO-Ee cone. A. V. ROE CANADA LIMITED 


joys in accordance with specification announces | pening of a U. S. Office 


MIil.-S-19763(, - NOas 60-0206-F0°PD 
ping Re nag a SUITE 121, 8921 SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 
nitee Corp., sltimore ‘ 4 t } 
ORERS Of Seem Gaeeeetes Serwiee Sree W. R. Stephens, Technical Sales Manager, is in charge, assisted by 
‘Oas 66-4008-2 MA-00-656-9), 0590 W. C. Walter and S. H. Allen, and will operate throughout the 
NOas 60-4008~-0( MJ 0-656-0), 29.596 ; : : ‘ 
Wells-Gardner Co., Chicago, Ill, KY United States to prese istomers in the armed services and 
ARW aud lecoder and MT-950/ARW industry with the products and services of these companies. 
int, 158 and 150 respectively, NOas 60- 


3008.f(PD 5625-0). $76,199 AVRO AIRCRAFT LIMITED - CANADIAN APPLIED RESEARCH LTD. 
Vought Acronautics Division, Chance ORENDA ENGINES LIMITED - CANADIAN STEEL IMPROVEMENT LTD. 


Vought Aireraft, tine... Dallas Tex na 
terials and serv! to complete fabrication 


three Mode! K D2 -1 target lrone 
lus IT feet training missiles In accord A. V. Roe Aeronautical Group Limited 
we with detall specification SD-3009-1 > > tN) 31\ ; ‘i 
a oan” ween Gs BAS ofthe ae SUITE 121, 8921 SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 
0H.) $414,425 


The Aeronautical Group 


juiries invited 
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MISSILE ENGINEERING 


' 


AVIATION WEEK artist's conception shows how Minuteman transporter-erecti 





position missile in launching silo. 


Minuteman Support Refined to Cut Costs 


By Richard Sweeney 
yund support stems and compo 


for the Minuteman intercontinen 
listic missile (AW Mar. 7, p 


} 


onstantly undergone 


re-evaluation during de lopment 


Reasons for improvement studies 
¢ Eliminating a job which requir 
nan 24 hy per day saves from $350,000 


to $500,000 in capital expenditure 
¢ Spending $100.000 to solve 
lem to save $1,000 per Minuteman 


' 4 
ild vield a huge saving, considering 
the total number of silos planned 

Basic Minuteman concept calls for 
ninimum personnel and technical skill 
to perform operational and maintenance 
m mussiles deployed in remote 
he shipped directh from the 
uch as rocket engines or 
package, or shipped t¢ 
inuteman assembly and 

Bocing Airplane Co 

here they would be incorporated int 
ubsystem « ystem, then sent on to 


issembly cent 


o 
lransporter-crector designers faced 
me specif problems which requir 
mtinued stud 

e States where Minuteman either will 

be deploved or will pass through en 

route from assembly center to silos have 

1 wide variety of limits on maximum 
il vehicle we ghts illowed, illowabl 

veights per axle, and foot print pres 


ures. All these states do have waiver 
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provision USAT throug 
partment f Defense Mailit 
Management Agency, has t 
State officia mn 

1} ’ by? 
CTs AF) 
e Transporter-crector 
star lord +4 th hye f 


mounting 
rricr ane 
inutema 


the 


M 


nto three 
General M for 
transporter-erector 
gned for Minuteman 
bution which results from 
cond and third stag 
er, the vehicle accomm 
total weight and it 
that failure of am 
the suspension 


not necessarily cripple the vehicle. Be- 
iuse of the strict weight control, there 
no overdesign to compensate for par- 
il disabilitv of the vehicle 
Roads to silos which the transporter- 
ector will traverse will varv consider- 
blv. Vehicle is designed to move at a 
ur speed over reasonably good gravel 
ads. Depending on soil and weather, 
it may even be able to go directly from 
highway to silo, across deserts and cow 
istures 
Ihe transporter-erector is a self-con- 
tained unit, with the prime mover-con- 
tainer combined. The vehicle incorpo- 
rates all auxiliary power required for han- 
ling the entire missile in transit and at 
the silo. Artificial temperature and 
humidity environment for the solid- 
propellant rockets is provided inside 
the container. Electrical and hydraulic 
ower to erect the container to the ver- 
tical, then lower the missile into its silo 
ith the container’s integral hoist also 
provided 
Erection process calls for detaching 
the containers rear bogie, then hy- 
draulically raising the container to the 
vertical. Concrete pads on which the 
hvdraulic erecting-rams rest are very ac- 
curately located, and serve to align the 
ntainer in relation to the silo 
Vertical and longitudinal restraints 
vhich hold the missile on the carrier 
released prior to lowering the mis- 
ile. The container lowers the missile 
into the silo,. keeping it clear or walls, 
ind accurately positions Minuteman on 


65 





WORKING 
PARTNERS 


RCA 501 — SOUNDCRAFT INSTRUMENTATION TAPES 


Big business depends more and 

more upon electronic data processing. For 

many corporations, the heart of their data reduction and stor« 
age operation will be the new RCA 501 Computer System. 
The crucial testing period of this new computer called for 
the most reliable of instrumentation tapes . . . Soundcraft. 
And, Soundcraft Tape proved to be the perfect working 
partner—not only in the testing, but afterward, in continu- 
ous working use. 

In short, experience has proven that Soundcraft works best 
on leading computer systems, like the RCA 501. Let preci- 
sion-made, trouble-free, error-free Soundcraft Instrumenta- 
tion Tapes go to work for you. Complete literature on request. 


REEVES f) RAF Teor Great Pasture Rd., Danbury, Conn. @ Chicago: 28 E. Jackson Blvd, 
ae Los Angeles: 342 N. LaBrea @ Toronto: 700 Weston Rd. 





the missile support structure above the 
base of the silo 

A driver and driver-helper make up 
transporter-crector crew. This crew is 
supplemented by a team of four men at | 
the silo. The six-man group does all the | 
work necessary to prepare the missile 
and put it into the ready condition 
(providing no major malfunctions oc 
cur) before thev leave the silo 

Major dimensions of the Minuteman 
silo are well-defined now, following th« 
tests at Edwards AFB, in which scale 
models, then full size missile models 
were fired successfully from simple steel 
tube configuration, with a blast deflec — 
tor at the bottom. The fifth full-scale me This Deutsch-designed crimp, oy 
firing in these tests successfully used a ; 
prototype control system and autopilot 
guidance. It also was the first launch in consists of two series of four indents. 


which the rocket nozzles were swiveled : : ‘ 
First stage engines only were used, [t assures a crimp that is stronger than 


partly loaded to give three seconds burn \N #18 wire itself. Special Deutsch 


ing tine iccelerating the missile to crimping tools (manual or automatic) 
about 3g. A nvlon tether restrained the 
missile, prevented it from falling back 
into the silo WHAT'S MORE... Deutsch-designed 


Silo interior details have not vet been ; 7 : 
tools solve the problems of inserting and 


settled. The placement and design of 
platforms for missile checkout and emoving contacts, quickly and easily. 
maintenance along the sidewall is one See the Doutech Pacumatic 
exampk : Crimping Tool at 
Another problem getting attention i IRE Booth 1425, 
: March 21-2 


is a rapidly moving silo lid which would ’ 
withstand a near-miss blast, then move 
away fast for Minuteman launch. The 
door also would have to withstand a 
negative pressure of significant magni 


tuck 1 mmediatel would follow 


+! } ‘ \ oi 
' ' Tn ee. 
And just glance at these 


Electronic Gear 
Minuteman electronic ground sup Deutsch DS connector specs: 


Deutsch DS miniature snap-in connectors, 


ike the crimping simple, swift and sure. 


port equipment is designed to the same 


sizes, with alternate clocking and 
nsert arrangements 


. , 
gcncta riteria and on the same phi 
phv a ther clements of the we pon 

} ot 


ec » view the lar 
tem. Invi t the large number sive Deutsch ball-lock coupling 


missiles involved in the Minuteman pro ; 
ing the most cconomical, r . & , if erior interfacial seal 
ure approach for deploy ‘ 4 ' : : ne inserts; no shrinkage, bonding 
nd support gencrates a very com : 2 } r reversion 
ocess [ / " ‘ aa 
very te hnique or ipability included ; ij temperature range —67° to in excess of 300°F 
trom has to pay for its If efore electrical contact 
ee ul of a missile during attack ‘ aa terchangeable with existing Deutsch DM (MS) 
ind launch for retahation , F niniatures and hermetics 
Operational readiness condition of 
Minuteman in the silo will be displaved 


in the launch control center by go, no- | 
lights only. Lights will be activated ’ ; 
rc. . “3 So why worry? For details on completely 


the sequencer-monitor part of the 
missile checkout-launch control equip reliable snap-in type connectors, contact 


ment your local Deutsch representative 
\ sequencer-monitor constantly 
checks enough of the missile’s kev svs 
tems to establish existence of a major 
fault, one which would prevent a suc 
cessful launch. Sequencer-monitor read 
out provides no specific fault informa The Deutsch Company 
tion in the launch control center ELECTRONIC COMPONENTS DIVISION 
Philosophy of this operation 15 based Municipal Airport + Banning, California 


on missile readiness decisions being 


ill applicable requirements of MIL-C-26482 


or write for data file H-3. 
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For Jet Safety Now: 


. 


6 & 
>i 8... 2 
i 


miles—through quick, on-site installation 


The expanded area of control absolutely 
of these modification kits. 


essential for safe guidance of today’s high 


performance jet aircraft is provided right 
now — through relatively low-cost field 
modifications of GilfillanGCA equipments 
that have been operational world-wide 
over the past ten years. 

Radar altitude coverage is more than 


quadrupled, from 12,000 feet to 50,000 
feet ...range increased 50%, from 40 to 60 


Only the “building block” designing of the 
original Gilfillan GCAs makes possible 
this low cost up-dating to today’s jet climb 
out and penetration requirements. 

Gilfillan foresighted planning results in 
safeguarding flying personnel and aircraft 
now — by providing, immediately, extend 
ed coverage vital for jet aircraft safety. 





~——y 


Maximum Coverage at Minimum Cost 


Gilfillan Foresighted Planning 
Protects Multimillion Tax Investment 


Gilfillan ability to design for planned non 
obsolescence is recognized and proven. 

Current example: The new Gilfillan modifica 
tion kit program up-dates a 1950 GCA radar 
to 1960 jet age standards. It saves a multi 
million dollar Federal investment from 
becoming obsolete. The modifications provide 
1960 safety for thousands of military and 
civil aircraft in 38 countries, at less than the 


cost of one aircraft. 


Gilfillan’s experience, foresight and manufac. 


turing capabilities are available for complete 
research, development and production in the 
fields of Air Navigation, Electronic Counter 


measures, Missiles and Instrumentation, 
Radar Trainers and Ground Support Systems. 


LFILLAN DESIGNS FOR 
VNED NON-OBSOLESCENCE 


n Plants in Southern California 
ARTERS: 1815 Venice Boulevard 
Los Angeles, California 











Stairway 
to space 


Sometime in the 60’s, America may have a 
manned station in space —and it could look a 
lot like this scale model by Lockheed. 


We have much to learn before it can be built. 
Research is our stairway to space—basic 
research that seeks to discover the new rather 
than develop the known. We cannot predict what 


such research will discover, or when —but we 
delay it or curtail it at our peril. 





Today, at Lockheed’s Missiles and Space Divi- 
sion, more than 5,000 scientists and engineers 
are engaged in one of U.S. industry's broadest 
research and development programs. One group 
is conducting private industry's largest, most 
diversified program of fundamental research in 
space physics. Already they have made massive 
contributions to America’s space technology — 
particularly in the Discoverer, MIDAS, and 
Samos satellite programs of the U.S. Air Force. 


MISSILES & SPACE DIVISION | 
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made by the sequencer-monitor, which 
gets its data from a number of discrete LATEST ADDITION TO THE PACIFIC FAMILY OF ACCELEROMETERS... 
pieces of information in an instantanc 
ous and constant closed loop operation 
his is in contrast to past missile check 
out systems wherein missile parameters 
ire measured and fed into a computer 
where they are compared with estab 
lished limits, then displayed by a con 
sole in their proper position in the oper Pn 
itional sequence, after which human Re oN replaces 
idgm nt decides what action to take ; : ; accelerometers 
t the same time the go, no-go light Tye te 
would be showing in the launch control (approximately ; twice its size 
center, a gros category of the fault actual size) > 
would be displayed on a readout at the 
missile site rather than at the launch 
control center. This readout tells main- 
tenance personnel if they must replace 
1 part in guidance, flight control, hy 
draulic or clectrical svstems, but will 
not pinpoint the fault below the general 
vstem level 
When the no-go signal appears in 
the launch control center, one mainte- 
nance man goes to the silo to read the 
fault category, then calls back what tvpe smallest on the market I 
maintenance gear should be taken to 
the site, or whether the whole missile 
needs replacement 


Cost calculations preceding adoption e7e 


o 
of the go, no-go light only on the 
launch control center panel, while svys- 


tem fault readout is located at silo Series 


vere predicated on a verv high missile inexpensive _——_ 


‘ byrlite ting } » 
icliability rating. The concept is feasible Dalene Tadien Ger emenion 
niv if level of Minuteman relia : and restraining system 


" : POTENTIOMETER -TYPE MODEL 4205 provides very low hysteresis 
itv i j ' with exceptionally rugged 


s abazite , ] cole, | long life. Automatic caging 
tena h a OCH ae mechanism. Single or dual 

en silo pancl readout potentiometer pick-off and/or 
switches provide versatility. 


been transmitted to Available in a wide aricty 
ontrol center from cach Replacing another acceler its size 





of G ranges 


burving cables between nan air to air missile, tt idition to 

f Pacific's family of acce } vers 2% 

. accuracy over a ; range, and 

ts for early Minuteman : i ; 
. . has the smallest envelor market 

vrong basic facilities « measuring only 1.1°W x 8D! Designed 


rca ) rcas te? nm in ' > inectrun ' . y Series 
ire uld increas n as an inexpensive instru ctering 4201 
of 10 or more and control it features si nping for 

insurpassed shock and nmunity 


Maintenance Planning Each of Pacific’s ba 


enter and silo is one 


Lightweight, Miniature — 
ombines wide flexibility of 
design and performance 


trated is : 
characteristics with a proven, 


ind maintenance designers representative of a ser nits that high production instrument. 
vary only in output ci They are Potentiometer pick-off 

‘ pak PIE ORS ; ' wide selection of G ranges with 
I y tooled, tested a I production in operating range of 

, models that can meet eration 0— +1G to O— +50G. 
igned for use in the deployed areas we remnecie 


Current thinking favors a van kit, sim 


trving to decide what type of 


maintenance packages should be de- 


In the design and product rometers 
’ “3 , ’ ‘ ’ ‘ 

lar ft 1 teleph mec col ipany tru k ind other electro-mect ponents 

The van would contain checkout Pacific's creative abilit ng skills, 
equipment to analyz the faulty system experience and pro f ties, can 
lown to the drawer level, drawer be Save yé nd time 

' For Increased Accuracy to 1 

ing Minuteman equivalent of black box a5 iokesaied cama 
plug-in module technique in past sys formation environmental conditions 
‘ tandard Originally designed for ws« 
tems. Some vans may be equipped to or on an anti-missile missile, this 


designed unit features temperature 
equire compensated damping 


heck out and service specific systems 
ind to stock spare s ne write today! mechanism using silicon fluid 
Minuteman concept has the drawer 


replacement as the lowest level of work 


to be done on the missile in the silo PACIFIC SCIENTIFIC COMPANY 


’ 5 22 if 
his requires less technical skill for field P. 0. Box 22019, Los Angeles 22, Cal 


maintenance men, but stable personali- Creative Manufacturing ~ i SAN DIEGO * SAN FRANCISCO 
. } . » a] and Development SEATTLE * PORTLAND, ORE 
ties will be re quirec were also 1S a in Airborne Controls vik. ARLINGTON, TEXAS 


‘i 
' 
ly 


weight limit on what one man ade- REPRESENTATIVES: Eastern U. S.—Aero Eng. Co 
quately can handle in entering the silo, phases Canada—Garrett Mfg. Corp 
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gaining access to the missile, making 
the change and getting back out again 
safely, Current thinking is that although 
electronic components and systems will 
operate constantly in Minuteman, au 
cenditioning for the  solid-propellant 
rocket engine environment will cool the 
entire missile combination 
quately. 

Communications between launch 
centrol centers and silos will use stand 
ard telephone wire techniques in early 
installations 
communication techniques ar 


} 
silo ade 


However, various radio 


under 


study, to simplify communications, 1 
crease the reliability and security, and 
lower cost. 

A system which may fit this require 
ment is an earth-current communica 
tions scheme under study by Space 
Electronics Corp., Glendale, Calif 
which uses earth's conductivity to 
carry electromagnetic radiation from 
launch control center to silo (AW Ma 
18. '59. p. 26) 

Individual 


transistors 


clectronic 
and 
tests prior to 


component 
such as diodes, wil 


undergo extensive incor 


poration in Minuteman system. It is 
planned to gather sufficient data on in 
dividual components to eliminate the 
confidence factor from the reliability 
specihcations. In some manu 
facturers are having to revise production 
techniques to qualify their products for 


CASes, 


the program 

Intent is to test individual types of 
omponents so that, when they are im 
orporated into a large Minuteman sys 
tem or subsystem, ratings will be so well 
that a valid over-all reliability 


iting can be placed on the assembly 


Known 


4 " 


SECTION of one of the silo liners used during Minuteman launching tests is shown at left. Liners of several diameters have been tested 
to determine the smallest diameter feasible for operational silos. One of the stands used at the bottom of the silos is at right. 


Air Force Studies Minuteman Silo Needs 


of the 


By J. S. Butz, Jr. 


Edwards AFB, Calif.—Air Force-Boe 
ing tests conducted here have 
effectively demonstrated that the Min 
uteman solid-propellant ICBM can be 
launched successfully from underg1 
and the silo launcher 


thus fa 


und, 
gram for the missik 
search for the 
uneter and ¢ 


Silo diamet 


most 


mi Sule omtruction cos 

mated that a reduction of 
permissible silo 
in a large dollar 
construction program 
silo launch project i 


onstruction rainst possible 


diameter 


savings in an 


balancing 
economy ag 
missile damage during firing from heat 
ing and pressure loads which increase 
reduced 
work is 


economical 


rapidly as the silo diameter is 
A major phase of this project’ 
to choose the most 
struction materials that also will provide 


con 


72 


the required blast 
ICBM and will not 
during a silo firing 

Full-scale battleship mod 
Minuéeman have 
from two test silos in the hill 
Rogers Drv Lake after than 
mall-scale tests defined the general con 
lo (AW 


’ 
] 


tim 
aenars 


been fired fi 


more 200 
figuration of the operational 
Dec. 7, p. 57 Subsequent firings wi 
be made with dynamically similar 

els to check the design estimate 
missile vibration 1] 

effect on a 


ticeabl 


First-stage used during the 
full-scale 


only 3 sec 


ge engines 
firings had a burning time of 
and propelled the test mi 
sile 150 to 200 ft 


an acceleration of 


above the silo with 
about 2¢ Nylon 
ropes in a slingshot arrangement were 
used to put a side force on the missile 
it an altitude of about 150 ft. to pr 
vent it from falling back into the silo 
Propellant gases from the first stag: 
engine are exhausted along with the mis 


top of the silo after being 
simple curved deflector 
silo base Clearance of 
to five feet will be left 
of the silo and the mi 
passage of these exhaust 
Heat transfer and acoustical and 
pressure loads during a launch from 
this confined space have been found to 
have no detrimental effect on a missik 
vith the stiffness of the Minuteman 
Force also is assessing the ability 
uid-fueled ICBMs to withstand 
1 from the bottom of a silo so 
the ele 


between 
ile to 


rocket 


itor systems in their cur 
lo designs can be climinated, and 
the missiles will not have to be exposed 
it the ground surface prior to launch 
Chere i 
thes 


ployed in this 


rent 


ome controversy as to whether 
kinned missiles can be em 


thev arc 


thin 
manner 
affected by vibrations to a much greater 
degree than solid-fuel rockets, and their 
initial low acceleration would keep them 
in the silo three to four times as long as 


since 


AVIATION WEEK, March 14, 1960 





OR BUST 


k a crater. Tycho, Clavius, or you 
t. Design a vehicle that will hit 

t between the ringwalls. When you 

bsystem suppliers to contribute 

kind of accuracy, check this out: 

s systems capability is based 

ample depth of experience in 

Air Data Instruments, Inertial Instruments, 
Servo Components. From that depth comes 

a standard of performance best appreciated 

y those whose projects depend on 

Giannini subsystems daily, for better measurement 
and control, everywhere on earth and above it. 


4 


GIANNINI) CONTROLS CORPORATION 


A MAME TO PLAN WITH | 








THESE AND DOZENS OF OTHER MEASUREMENT AND 
CONTROL SUBSYSTEMS IN DAILY OPERATION HAVE 
BUILT THE GIANNINI REPUTATION FOR FAST, 


KNOWLEDGEABLE DEVELOPMENT OF SYSTEMS 


A “GUN BARREL” HALF-A-MILE LONG 


The need was for a new inertial platform. Small and light enough for 

tactical missiles. Yet able to keep the boost trajectory gun-barrel-straight 

and the impact dispersion small. ® First to answer the need was Giannini 

with a revolutionary new inertial system you can hold in your hand. . . and which costs one tenth as much 

as full guidance. ® This startling development is made possible by Giannini’s diversified capabilities and is 

based on two exclusive Giannini components. A miniature free gyro. And an ultra-miniaturized accelerom- 
eter which senses very small lateral accelerations, yet ignores the high g’s of boost thrust. 


PITCH TRIM COMPENSATOR FOR DC-8 JETLINER 


Problem...As aircraft proceed into the transonic speed range, aerodynamic 
trim characteristics change. An adjustable Mach computer and power 
package were needed to deliver corrective force at the pilot’s control 
column. ® Solution...Giannini delivered a small, highly accurate 
servocomputer-controller with a pulse-modulated output. © Douglas now 
specifies the Giannini Trim Compensator system as standard equipment 


on every DC-8 delivered. 


THREE-AXIS RATE GYRO SYSTEM FOR TITAN 


Flight stabilization of the Martin Titan required a package gyro 
system—to provide the highest degree of performance 
stability, accuracy and reliability under severe environmental 
conditions. ¢ Giannini met the requirement by designing a 
three-axis gyro system for flight control and for telemetering 
pitch, roll, and yaw rates. Two of these subsystems 

are used in every Titan. 





THIS MAKES GOOD SENSE: HE WHO KNOWS 
MOST ABOUT ALL THE PARTS CAN BEST PUT THEM 
TOGETHER INTO A WHOLE THAT WORKS. ONLY 
GIANNINI HAS PROVEN EXPERIENCE IN SUPPLY- 


ING ALL OF THESE COMPONENTS 


AIR DATA INSTRUMENTS 


Giannini Air Data Instruments offer you the widest 
choice in the industry. For years they have set 
avionic standards and served as building blocks for 
control and flight test subsystems. The Air Data line 
includes: Absolute, Differential and Gage 
Pressure Transducers — Servoed Pressure and 
Pressure Ratio Instruments — Probe and Vane 
Sensors. All give evidence of a progressive en- 
gineering philosophy that emphasizes originality, 


simplicity, flexibility. 

SERVO COMPONENTS e 

The Giannini line of precision potentiometers and 
special electromechanical devices meet standard 
and special needs for all types of high-performance 
servo systems. Included are: Precision Potentiom- 
eters. Linear and non-linear. Single-turn and 
multi-turn rotary. Low-torque models. Rectilinear 
units with or without spring loading. Unique 
Spiralpot® with infinite resolution from a wire- 
wound element. Stepping Motors — Segmented 
Torquers — Milliwatt Motors. More reasons why 
Giannini serves aerospace engineering/manage- 
ment fast and well...in design, liaison, production, 


field service. 3 


INERTIAL INSTRUMENTS 


Success in the design and production of inertial 

ments puts a premium on the maker’s experi- 
ence. For more than a decade, Giannini has been 
developing outstanding inertial components for the 
nation’s missiles and spacecraft. The line includes: 
Gyros, Rate and Free. High-level AC or DC 
output. AC and DC electrically powered rotor. Pyro- 
technic rotor. High reliability in presence of 
unfriendly environments. Accelerometers, 
Linear and Statistical. Environments: normal, 
high-temperature, intense nuclear radiation. 
Integrating Acceleration Switches. Used by 
virtually all major 

e contractors 





FACILITIES... A PLANNED FLEXIBILITY 


Every Giannini product is designed to solve a 
specific problem. Often, a problem never before 
solved. This calls for utmost flexibility. In design. 
In manufacture. 

At Giannini, flexibility is management-planned and 
management-guided with emphasis on these basics: 
Qualified personnel. Continuous training. A core of 
proved principles and procedures. Awareness of 


SALES ENGINEERING OFFICES 


schedules. Control of critical processes. Responsi- 
bility with authority. 


These basics guide the work of all Giannini depart- 
ments and echelons. You benefit from them when 
you choose Giannini as your contractor for 
advanced subsystems management and creative 
development programs. 


Ask a Giannini representative to call for a friendly, informative talk abcut 
your system and component needs. You'll find he has been selected for high 
technical competence and for his attitude of helpful service. 


CALIFORNIA ILLINOIS 
918 East Green Street 
Pasadena, California Chicago 3 
MUrray 1-7152 ANdover 3-52 
SYcamore 3-210] 


TECHNICAL LITERATURE 


Like a parabolic antenna to the space pilot, case 
studies and other Giannini technical literature 
focus valuable information and guidance for those 
with advanced design and project responsibilities. 
Please order by title or number, 


| 





NEW YORK OHIO 
8 South Michigan Avenue Empire State Bidg 
3, Illinois New York I, N. Y 
; CHickering 4-4700 


WASHINGTON 
2558 Westpath Woy 
Washington 16, D fl 
Olive 4-0047 


3524 Blocker Drive 
Dayton 2%, Ohio 
AXminster 9-7383 


. Engine Pressure Ratio System 
for Jet Aircraft 
Null Balance Transducer 

Jet Liner System 


Stall Warning System for 


System Case Studies 


1. Trim Compensator for 


ee ae Component Data 
Douglas Cargomaster = 
Cannatt tens Aint 7. Air Data Instruments 
. Compa ve Airse 
t , t 
Computer for Rugged 8. Inertial Instruments 
Env nment 9. Servo Come onents 
viro en 


. Voltage Monitor for Telemetry Monthly Mailing 
System 10. Giannini Technical Notes 


(Giannini) Controls Corporation 918 East Green Street, Pasadena, Calif. 


Explore new career openings. Write to Giannini’s Director of Technical Personnel. 





_& RAmE TO PLAN WITH ] 


See these and other products for systems engineering at the Giannini display, Booths 1428-30, I.R.E. Show, New York Coliseum, March 21-24. 





the Minuteman. The two silos at Ed e Liner material changes. 
wards are approximately 90 ft. deep and First tests were begun by th 
25 ft. in diameter and could be used Force in April, 1958, with a 12 in 
for launch tests of full-scale Titan or +,000-lb.-thrust engine in a steel 
Atlas models with short burning time More than 200 tests were ma 
cngines models of less than 10% scale t 
Silo development program for Min 1 broad reading on the effect of t 
uteman has been primarily an empirical — sign parameters listed above. For 
study to determine the effects of ple 45 different flame deflector 
e Missile movement out of the silo _ tested 
(emergence) A number 
e Flame deflector shape. during these small scale t« 
@ Silo depth and diameter variations be answered properly without 
e Changing missile angle of attack scale tests, so a one-third scale M 
e Off-center missile positioning within man and silo were designed. T 
the silo test with this rig was accompli 
1959. Boeing took 


of questions de 
t ol 


e Canted nozzles. I’ebruary, 
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SCHEMATIC of the full-scale battleship model of the Minuteman intercontinental ba 


missile in one of two test silos at Edwards AFB is shown above. Silos are large en 


to allow testing of Atlas and Titan models. 
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HELICAL GEARS 


Every M-D blower shipped has 
a matched pair of crown- 
shaved, lapped helical gears. 
Backlash tolerance is .0005” 
to .0015”". No other blower 
matches M-D quality. 


WHY M-D ROTARY 
POSITIVE BLOWERS 
develop 
higher 
pressures ! 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 


multi-stage. ] 














PaCiTY CURVES FOR 12 FG © 


ww euvery a 
M-D BLOWERS, we. 
RACINE, WISCONSIN 


‘? 


A SUBSIDIARY OF MIEHLE-GOSS-DEXTER, INC. 
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Be nai: 
Craftsmanship 
at work for you 


New Bendix 
BACKWARD-WAVE 
OSCILLATOR TUBES 
OPERATE IN 


FREQUENCIES 
FROM 40 KMC/S 
TO 75 KMC/S 


The new line of Bendix 
Backward-Wave Oscill 
Tubes generates micro 
energy at extremely 
frequencies never be 
available. 

These new tubes provide 
a wide range of usable fre- 
quence ies at app ric 
advanced ypes of mu 
channel te le phone and tele- 
vision systems, high defini- 
tion short-range radar, 
directive communicat 
microwave spectroscopy and 
other fields where low power, 
voltage-tuned mi I 
wave-length radio freq 
energy is required. 

For more detail 
mation on these tubes, write 
to: ELECTRON TUBE PROD- 
UCTS, RED BANK DIVISION 
BENDIX AVIATION CORPORA- 
TION, EATONTOWN, N. J 


tions 1n 


on 


MECHANICAL DATA 


S danter ¢ 
Special adapte 


Available types 
Type TE-75 with fre 
range of 40 Kmc t 
Type TE-67 with f 
range of 49 Kmc t 
Type TE-66 with fr 
range of 61 Kmc t 
Type TE-71 with f 
range of 65 Kmc t 


Visit us 
AT THE 
N.Y. IRE SHOW 
BOOTH 2228 


ELECTRON TUBE PRODUCTS 


red Gon gammy 


Division 


West Coast Sales & Service: 117 E. Providencia Ave., 


Burbonk, Calif. © Export Sales & Service: Bendix 


international Division, 205 E. 42nd St., New York 17, 


N. Y. © Canadian Distributor: Computing Devices of 
Coneda, itd. P. O. Box 508, Ottawa 4, Ontario 
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Canadians Build Mockup of First Satellite 


Canada’s first space satellite will be made of aluminum and glass fiber 
will carry banks of solar cells around its 42-in.-dia. midsection 


uled to launch the satellite into a polar orbit in 1961 


The 200-Ib. device 
Thor-Delta vehicle is sched 
AW Feb. 29, p. 26 


li 
fast 
top of 
unact 
m the 
i 
ould 
pen 
mince 
unt of nega pt ure 
urface after a near mis 
varhead, which could 
door before firing 


British Se ‘ore High Missile Costs 


London— I welve-fold increas the 


timated cost “ missiles were reveale« 
the House of Common 


companied by allegations that mi 


1 recent] 


leading reports had been made | the 
iow defunct Ministry of Supply to the 
iSUT' 
Sir Edmund Compton in his report 
m the civil ippropriation accounts for 
1958-59 revealed that Britain's first 


generation of missiles | to cost 


estimated 


mentary on government spending pre 


+ million—had in fact cost § 
lhion 

The report 1 1 far-ranging com 
controller and 
ervant who con 


ented annually by the 
iuditor gcn ral. a civil 
trols issue of money to government de 
partments and audits departmental 
iccounts 

The actual missiles were referred to 


only as Type A, B and C, but these 
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have been identified as Seasiug, ‘hun 
derbird and Firestreak, respectivels 
Most serious example of costs exceed 
ing estimates occurs with the Seaslug., 
which was Britain's first guided missil 
Contract for its 
ylaced ill 


development was 

1949, the 
Ministry of 
million 


lebruary, cost 
cing estimated by the 
Supph it between $2.8 
$4.2 million. This 
‘ill not entered 
$112 million 
The English Electric 
estimated to cost $7 


and 
missile, which has 


crvicc, has now cost 


CMhunderbird 
million when th 
ontract was placed in 1950 has sine 
ost $75.6 million 
the ar Ha illand 


$11.2 million 


placed n 1952 ha Ince 


ind expenditure on 
lirestreak put at 
when the contract was 
reached $120 
nillion 
General industry reaction indicated 
t th tal costs of all the missiles 
not excessive and that 
minal estimate totally un First cutaway drawing of Atlas-Cen 
Who e 
clop i ; ip-t alt 
cratch for $2.8 
if the mments from several sour 
In th tS islug the 
ract ppointed by the 
Armstrong Whitworth Aircraft, Ltd 
f the Hawker Sidde 
Group. The Treasury was infon 
that the of thi 
vould be behind the development t msider 


Soowed tule end iu 195% the Mi 


were 
could hydrogen tank compared with that 


from 


cr thought vou 
missile 


ove 


million?” was typical 


wimne con 
| 


or ip 


THT 


Electr 
mical Indust 


ding to the 


vas a member 
whole resource 


velopment contracts 


National Acronautics and Space Ad 
Convair, is powered by Pratt & Whit 


2NO STAGE. ~ 


LIQUID OXYGEN 


LOX TANK 


Atlas-Centaur Cutaway 


‘ 


e booster shows large volume required for liquid 
id oxygen tank in upper stage. Both USAF and 


stration will use Centaur. Upper stage, built by 


XLR-115 engine. It also will be used in Saturn. 
ime critical of the group’s ‘failure to 
bring its resources into action, and ex 
dissatisfaction with the con 
failure to provide 


pressed 
tractor s competent 

idership and to coordinate effectivels 
the work of the other contractors.” In 
1956, the report reveals, the Ministr 
tself assumed responsibility for the co- 

dination of the project and reduced as 





British Consider Skybolt and Polaris 
Douglas Skybolt and Lockheed Polaris m 
Harold Watkinson said at the opening of 


Britain is considering both the 
Minister of 
parliamentary debate on the Defense White Paper 

\ question mark still hangs over the future of Blue Streak. The 
according to Watkinson, could “fulfill its planned tasks until beyond 
mid- 1960s Steel stand-off 
Wigg, an opposition speaker, later said that 


Defense a highly 


torce 
Hlowever (+ 


Il Vulcans 


bomb 


no Mk 


when armed with the Blue 

we have 

Mk. Il Victors and we have no stand-off weapons.’’) 
Blue Steel is expected to become obsolete by the late 1960s because of 


nerability to surface-to-air missiles, continued the 
Skybolt is being closely followed by the RAF, although he emphasized that Sk 
Also, “the Roval Navy has complete link 


S. Polaris development program,” he said 


was still in the experimental stage. 
the U 

The minister announced that the British army will have Honest John surfa 
surface missiles. (Reports indicate that one unit is being equipped initially, and 
missiles are expected within three months.) Production status of Blue Steel 
not mentioned. 

First mention of orders for the Vickers VC.10 was made during the del 
coupled with reference to the de Havilland Comet 4 as a possible replacement 
RAF, which are “coming to the en 
\ further order for the Armstrong Whitworth 660 Argosy t 
port was also indicated. 

There was much criticism of Blue Streak 
Parliament were: 


the Comet 2s already in service with the 
their useful life.” 


“it has always been clear to me that a fixed site missile is an in 
tion and not a deterrent,” and “the ill-fated Blue Streak 
to go into production.” 


most unlikely 
The Ministry was accused of vacillation. “In the White Paper,” said Nigel B 
a Tory member, “apart from anything else, there are projects for 11 different 
of missiles and 12 different types of airplanes. If these projects are carried thr 
it will be impossible to have significant quantities of any of the weapons. We tl 


fore run the risk of . . . being weak everywhere and effective nowhere.” 





British V-bor 


Typical comments by members 


minister, and development 


j 


direct penalty the profit allowed the 
up by $106,000 

Delivery of Seaslug, the report notes 
now expected to begin five ve 
ywiginally called for in the 
juirement 


irs later 


staft 


than 


I'wo particular sources of delay, savs 
report, were the need to chang« 
type rf 


cr, and the 


rom one 
+} 


rocket motor to an- 
failure of the 

icle idequate ke idership 
But the idds that to a large 
related in- 
of the 
making re¢ 


roup t 


report 
‘ . 

ivs ind the 

1 reflection 

rent impossibility of 


were 
‘le estimates at the outset f the 
nount of testing involved.” The 
rt then states that “the initial estt- 
vate f 1-1.5 million pounds 
8-4.2 million) represented 
timated payments to the main con- 
only,” and available 
eemed to indicate that it related to the 
velopment period up to the 
vhen intensive firing trials would start, 
though this 


terling ($2 


tractor records 


ti 
CII 


was not made clear to the 
Treasury 

Vhe report states that five vears after 
the development contract for Thunder 
ird had been placed, it was decided to 
limit production of the original version 
f the 


} 


weapon pending development 
fa mor origina 
weapon not having met the full opera 
tional requirement 


idvanced version, the 
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Success-proven in 200 missile flights! 


GAS PRESSURE REGULATOR 


from Reaction Motors Division of THIOKOL 


Precise outlet pressure con- 
trol independent of inlet 
pressure and flow demands. 
High capacity— handling 
large flow rates at pressure 
differentials as low as one 
hundred psi. 

Can be provided with shut- 
off feature. Regulator can 
operate as high pressure 
shut-off valve. 

Safe. No external bleed. 
Flight-type, lightweight, 
compact construction— 
(about 4'4 pounds). 
Controlled overshoot. 
Single-stage reduction. 
High dynamic (100 millisec- 
ond) response. 

Used on Redstone, Thor 
and other missile systems. 


maintain precise downstream pressure in critical flight systems... 
independent of inlet pressure and flow demands! 


Flight performance with never a failure. The record 
proves RMD Gas Pressure Regulators capable of 
accurate operation over a wide range of environ- 
mental temperatures, inlet and outlet pressures and 
flow demands. Versatile, compact —they are avail- 
able for either tank or in-line mounting .. . may be 
obtained off the shelf for use in systems with the 
following requirements: 


INLET PRESSURES 3500 PS! TO WITHIN 100 PSI 
OF SELECTED OUTLET PRESSURE 

OUTLET PRESSURES 25 TO 350 PSIG 
TEMPERATURES —65°F TO+200°F 
FLOW RATES ‘ UP TO 1200 SCFM (Nitrogen) 
GAS HELIUM, NITROGEN, OXYGEN, 
AIR, AND OTHER GASES 

CONTROL AS CLOSE AS 2 PS! 


Modifications of foregoing characteristics 
can be obtained, or special designs developed 
to meet your specifications. 





Venturi shut-off valve Explosive actuated Universal Fluid Coupling Disconnect-Check vaive 


on-off valve 





For complete information, contact | V4 e 
Reaction Motors Division ts git le vel 


Ford Road, Denville, New Jersey 





vanced version was placed in March, 
1956, but, following an offer by English 
Klectric to assist in the funding of the 
onginal version, development of both 
versions proceeded 

The English Electric offer’ was con 
ditioned by requirements that an Army 
order be placed for the original version 
ind this order was in fact placed in 
December, 1956. English Electric was 
also to be reimbursed if orders for either 
version were subsequently canceled, 
ind following cancellations of the Air 
Ministry order the company received a 
rcimbursement payment of approxi- 
mately $600,000. “I recently asked the 
Ministry of Aviation,” Sir Edmund 
reports, “whether Treasury approval 
had been sought for this reimburse- 
ment 

The Ministry had informed Sir 
Edmund that the orginal estimate 
made no provision for manufacturing 
ind evaluation trials. “No firm prices 
for a production missile have yet been 
greed the report notes, but the 
Ministr ‘timated price at Novem 
ber, 1958, was more than double the 
stimate given the War Office in 


1956.” Sir Edmund added that 
asked the Ministry the reason 


substantial increases in estimat 


velopment and_ production 
Chunderbird 

The Type ¢ missile 
thought to be the Firestreak 
missile was awarded to de H 
which had undertaken the desig 
The contract was placed in 
Havilland estimated the cost 
million spread over five years. ( 
stated that development would 
a specification, but no specificat 
ever received, says the report 


The Mk.1 version eventual] 


566 million, Mk. II and III were can- 
cled and Mk. IV added another $56 
million. 

Other expenditures which snow- 
balled included evaluation of a naviga- 
tional system not identified in the 
report, and carried out from Boscombe 
Down. Treasury approved an expendi- 
ture of $240,000. Through an “over- 
sight,”’ Sir Edmund stated in the report, 
the government research establishment 
it Boscombe Down was not told of the 
treasury expenditure limitation, and 
had not been told to record its expendi- 
ture on this project. As a result a sum 
of $840,000 was spent. 





AND METAL PRODUCTS CO. 


lop \Y’S aircraft subjects even the most dur- 


s to tests so strenuous our engineers 
to pre-test them. But test them we do 


ill the resources our technology has 
devised. Wall Tube has increased its testing facili- 
ties to include the very latest equipment available. 
Our own assurance that we're making the best 
product possible is assurance your product will 


. meet the test 
Research Probe Fired 
Research rocket is fired by Sandia Corp. at 
Naval Missile Facility, Pt. Arguello, Calif. | 

Shot is first of six in a study whose objectives Drawn 

are to place instrumented payloads at more to .008 walls 
than 200-mi. altitudes, evaluate perform gyn 
ance of instrument packages, to obtain high = —_ ws 
Ititude atmospheric data and to determine Nickel and nickel alley—seamiess 
a noun Se OD to 3/32” OD; .049% to .008” 
ballistic performance of three-stage instru- walls. 

ment carrier. 


RANGE OF MANUFACTURE: This Name Counts! 


Welded and Cold 
D to 3/32" OD; .083 


Stainless Steel 
WALL TUBE 


AND METAL 


OD to 3/32” OD; .049” 
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NEWPORT, TENN. 
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Solid propellant segmented casting of 70-in. diameter is shown above before and after cutback and inhibiting. White areas are freshly 
exposed patches of propellant where propellant risers have been trimmed off to make surface smooth and level. After risers are trimmed, 
propellant surface is cut back and machined smooth and then covered with a hydrocarbon sealant and propellant charge inhibitor. 


Segmenting Solid Rocket Grains Aids Handling 


Interface of segmented 125-Ib. scale solid 
rocket motor is treated to prevent burning 
between segments (above). Prior to casting, 
core (below) which determines configuration 
of propellant’s burning surface is lowered 


into casing. 


Segmentation, one of the more promising answers to the problem of handling large solid 
propellant rocket engines (AW Feb. 1, p. 21), already has been proven feasible, according 
to Thiokol Chemical Corp. engineers at Huntsville, Ala. First photos of a large solid 
propellant grain segment produced by Thiokol in 1956 demonstrate the practicability of this 
approach in making solid propellant rocket engines of ICBM dimensions. The segment 
produced by Thiokol was 70 in. in diameter and used one of the newer types of solid pro 
pellant. Going from 70-in. segments to even larger ones for space boosters should prove a 
relatively simple undertaking, Thiokol says. What is believed to have been the most serious 
drawback to segmented engines—flame propagation and combustion burning between 
segments—reportedly has been successfully overcome by use ef a hydrocarbon sealant. The 
sealant which helps hold two adjacent segments together also acts as an inhibitor that 


prevents combustion from taking place on the segment interfaces. 


In preparation for application of propellant liner, worker manually degreases 70-in.-diameter 


casing segment with chlorinated hydrocarbon solvent. 


| 


3 
\ 








With casting cover and mandrel in place, segmented 70-in.-diameter solid propellant 
viewed from above, sits in casting and curing pit ready for casting. After casting 
elements in pit will be turned on to cure are 


_ 


Using an overhead hoist, workman (above) lowers the completed casting assembly into 
casting and curing pit where the propellant will be added through the casting cap. Below, 
technicians tighten casting cap to top of casing segment. In casting solid propellants, the 
cap holds the excess of propellant which is generally poured to ensure against voids. The 
excess is cut away flush to the casing after curing is completed. 





for the latest 
ALLEN-FRY stock 


list. Stainless and high 


temperature steel bars, 
Aircraft alloy bars. 


eon-ees-0 


ALLEN-FRY STEEL CO. 


5524 Alcoa Avenue 
Los Angeles 58, California 














Displacement 
cu. in./rev. 


*This is hydraulic output horsepower at 3000 psi 


The above table is important to anyone concerned with the selection of 
hydrauiic pumps for future air or space vehicles. Note particularly the 
horsepower-to-weight ratios for both rated and limited life speeds. These 
are the highest known available at this time. 

But highest hp/Ib is only one of many advantages offered you by the 
new Vickers advanced design variable displacement pumps. Developed to 
meet the requirements of the new MIL-P-19692 specification, this new series 
has volumetric efficiencies of 96% to 98% over a pressure range of 500 to 
3000 psi ... and has 4000 psi continuous operation capabilities. These 
pumps have faster response and improved contamination resistance; they 
have practically the same envelope as constant displacement units of equal 
output. The first five sizes are now being integrated into advanced aircraft 
and missile systems; the two larger sizes are in the development stage. 
Write for Bulletin A-5233 for additional information. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division — Engineering, Sales and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER—Department 1462 * Detroit 32, Michigan 
TORRANCE, CALIFORNIA—3201 Lomita Blvd., P.O. Box 2003 * Torrance, Calif. 
Aero Hydraulics Division District Sales and Service Offices: 


Albertson, Long Island, N.Y., 882 Willis Ave. « Arlington, Texas, P. O. Box 213 
Seattle 4, Washington, 623 8th Ave. South * Washington 5, D.C., 624-7 Wyatt Bidg. 
Additional Service facilities at: Miami Springs, Florida, 761 Plover, P. O. Box 646 
TELEGRAMS: Vickers WUX Detroit * TELETYPE: “ROY” 1149 * CABLE: Videt 
OVERSEAS REPRESENTATIVE: Vickers Incorporated, Administrative and Engineering Center, 
Detroit 32, Michigan 


Engineers and Builders of Fluid Power Equipment Since 1921 


ICKERS 








Variable Hydraulic Motors using the Advanced Design 
Series concept are now under development. 





French navy's Malafon short-range anti-submarine missile is shown on launch unit 


| during firing near Toulon navy base. 


French Navy Missiles Start Tests 


French navy is concentrating its missile pro 
gram on two missiles—one a glider type for 
intisubmarine warfare, the Malafon (above) 
Mach 2 anti-aircraft weapon, the 
Masurca (below, right). The Malafon is 
designed for navy escort vessel installation 
to attack subs at shipboard sonar ranges and 
will enter service late this vear or carly 1961 
Built by the French company, Latccore, the 


weapon is launched by a booster which dis 


and a 


engages after burnout; missile is guided by 
ship's sonar computer and, in the target 
irea, a radio command releases a tail para 
The Malafon then drops a torpedo 
homing warhead 


long with a 4.6 ft 


chute 
fitted with an 
The Masurca is 


scoustKc 
19 ft 


Masurca missile (on launch stand, right) is fired in test 
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wingspan; cruciform panels can be f 
removed for storing. The missile ca 
a 220 Ib 
weight is 
70.000 ft 
plants use solid propellants. The M 


warhead in a 20 mi. range 
3.200 Ib. and 


Both booster and missile 


service 


radio-guided by shipboard control u 
radar and a computer to track the 
supply data. The Fre: 
claims that the Masurca, operating 


guidance 


medium altitudes, is several times 
than the 
anti-aicraft weapons 

are continuing at the 
test center at Ile du Levant 


fective best known con 
Tests on both 
French nas 
near ti 


navy base 





at Tle du Levant test center 





NOW! 


series concept are now under development. 


POSITIVE LOCKING WITHOUT 


THE LIMITATIONS OF WIRING DEVICES 


SEG. APPLIED FOR 


SELF-LOCKING FLUID COUPLING NUT 


Eliminate time and expense involved in safety 
wiring. The new Stratolok* self-locking fluid 
coupling nut assures positive locking and trouble- 
free sealed joints in critical applications. 


Stratoflex’s new Stratolok series of self-locking 
nuts is based on a 3-way mechanical displace- 
ment of threads. The Stratolok locking element 
permits free hand starting and insures that the 
lock is fully engaged before the nut is completely 


seated. When fully seated, the lock is retained. 


Stratolok nuts meet all locking performance re- 
quirements of Specification MIL-N-25027. They are 
available in a complete range of sizes and are 
reusable and completely interchangeable with 
existing AN and MS nuts. Stratolok “’S” series 
nuts, for temperatures up to 550°F, are Cadmium- 
plated steel; ‘CR’ Series, for temperatures up to 
800°F, are silver-plated stainless steel. 





*Formerly SPS Self- 
Locking Nut 


For complete 
information, 
write for 
Stratolok 
Bulletin S-8, 


Fremnowdy. eS 


\ 
O. Box 10398 Fart Worth, Texas SnN0% x 
Branch Plants: Hawthorne, Cal., Fort Wayne, Toronto 
in Canada: Stratofiex of Canada, Inc. 


SALES OFFICES: 


Atlanta, Chicago 
Cleveland, Dayton 
Detroit, Fort Wayne 

Fort Worth, Hawthorne 
Houston, Kansas City 
Milwaukee, New York 
Philadelphia, Pittsburgh 
San Francisco, Seattie 
Toronto, Tulsa 











First Army Pershing Test Vehicle Fired 


Fr te 





\rmy-Martin Pershing solid propellant tacti- 
ile flew about 20 mi. in its initial 

g from Cape Canaveral, Fla., (AW Feb. 
34). Pershing is lighter and smaller 

the Redstone it is designed to replace. 

t vehicle shown here is 32-ft. long; final 
1ing configuration will be similar in size 


I pe. 





—— oe Se Ee, 
Firing test utilized only first of two Pershing stages. Missile is undergoing avionics 
check, Probe during actual launch (fitted on nose) is angle of attack indicator 





P&H offers you a type and 
size for every job. 


Whatever the steel, Har- 
nischfeger can provide the 
right electrode to weld it. 


This broad selection enables 
you to match the chemical 
analysis, strength, and heat- 
treating properties of any 
steel. Precise quality control 
assures superior welding 
characteristics for all jobs. 
The results: faster, smoother 
deposits — minimum spatter 
— and strong, ductile welds. 
For example, you can really 
pour it on with PaH ultra- 
P fast electrodes. Low-hydro- 
iF ITS STE e L gen types let you weld diffi- 
eco | cult steels with little or no 
pre-heat — and without 
cracks or pores. Still others 
provide both speed and qual- 
ity for ‘‘taming’’ problem 
steels. 


f 
In addition, the PaH line 
includes a full range of stain- 
less steel, mild steel, alloy, 


and hard-surfacing elec- 


PsH | Zee 
ELECTRODE 
TAILORED 
TO WELD IT! 
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HARNISCHFEGER 
WELDERS + ELECTRODES + POSITIONERS 
MILWAUKEE 46, WISCONSIN 


Export Division: 
4329 W. National Ave., Milwaukee, Wis, 








AERONAUTICAL ENGINEERING 
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CHARTS show five basic types of endothermic reactions an aircraft fuel might underg t high temperature along with amount of heat 


cach pound of fuel theoretically would absorb for the specific reaction. 


Fuel May Cool Manned Flights at Mach 4 


By Michael Yaftee 





HIGH 
New York—New aviation fuels that cEPOsITS tue "ATTACK 
ibsorb large amounts of heat by break NOZZLE PLUGGING 
HVY LUMINOSITY SULFUR cOKING 


ing down in flight to form two or mor THERMAL 
ither fuels may hold the kev to the STABILITY AROMATICS (METALS 


ooling requirements of manned flight 
it Mach 4 

Called endothermic (heat absorbing) 
fuels, th ire currently the subject of 


1 major Air Force research program 


Basic goal of this program at present 1s ? = = ze 7° AFTERBURNER 
4 














PP) veie tg pe’ 


‘ 








the evaluation and development 


! etia that will ‘TZO dother : \ \ 
mat Is tha ill undergo en ’ ATOMIZATION” MIXING FLAME COOLING 


ions and also meet all the 
& PROPAGATION spEciFIC HEAT 

b orce handling ind opera VISCOSITY VAPORIZATION te Ss EC! H 
requirements both he fore ind SURFACE KINETICS 


ing f high-energy ject fuel TENSION baa on ld 
these reac tions, which im PRESSURE 
turn aircraft engines into 
ing chemical reaction vessels, 
ed to entail a number of TEMPERATURE PROFILE of Mach 3 turbojet shows problem areas and why thermal stability 
roblems when the program and other fuel properties along with thermally and chemically resistant structural materials 














the hardware deve lopm¢ nt are essential. 

Major problems are expected to 

irise as, for example, in the development 
if the new powerplant probably a com 
bination turbo-ramjet—that will be abl 
to use these new fuels efficiently in the 


specified flight range. Since these 
1] 


ictions take pla c in flight, weight will . 3B SO XX 
have to be kept to a minimum both in aseee . , hie t:17 : f renee Shs 
: Tal : (4) re oe : 
the engine and in the reaction tubes —— a» OS HEAT: . | 
5. ABSORBED... | 


Sieh tee 








r- — 


CONVENTIONAL COOLING ENDOTHERMIC COOLING 


REACTOR LINING 








that will surround the engine 


Cooling Agents 





These new fuels will absorb mor 
_ than a sent fuels = W . SCTVE as COOLING REQ'D HEAT SINK CAPACITY BTU/LB | 
eficient cooling agents for the engine MACH NO. BTU/LB CONV. FUELS ENDO. FUELS 


ind other components as the lubricat 


ing and hydraulic systems, instruments, i 130 I70 JP-4 NOT NEEDED 
wheel wells and even the cockpit or 3 450 230 JP-6 USE JP-x? 


passenger cabin. This cooling method 
will save significant amounts of weight 4 > 700 460 JP-X 680-1500 
that would otherwise be required for 


separate refngeration systems. — 
Presently available fuels, according to §N CONTRAST to present fuel-heat exchanger system, an endothermic reactor wrapped 


the latest Air Force thinking, are ade- around an engine makes use of fuel’s heat of reaction to raise fuel’s heat sink capability. 
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NEW VOUGHT SERVO ACTUATORS 
TOP-RATED FOR MINUTEMAN 


give unequaled reliability 
under / stress conditions! 


Unique design simplifications and quality control advancements are 
incorporated in this servo actuator. 


These improvements enable the assembly to operate reliably under extreme 
conditions of force, shock, thermal shock, random vibration, sustained 
acceleration, and to withstand ICBM acoustical punishment. Under extended 
silo storage requirements, it still maintains close tolerance frequency response. 
The Air Force's ICBM, Minuteman, and other vehicles will use Vought servo 
actuators, now in quantity production at Vought Electronics, a division of 
Chance Vought. 

Also available from Vought Electronics for missiles, space vehicles and aircraft: 


Twin gyro controliers Complete autopilots 
injection angle controllers Sensing and information systems 


Jet reaction controis Computation and control systems 
Automatic trajectory control systems Actuation systems VOUGHT ELECTRONICS 
For specifics on any of these electro-mechanical products, write or call Dallas, A DIVISION OF CHANCE VOUGHT 
or your nearest Vought Electronics representative: Chance Vought Aircraft, P.O. BOX 5907 

. 8 ' , we c S 5 
Incorporated, Garden City, Long Island, New York, Ploneer 1-5320 or en Seen 
5321 + El Segundo, California, ORegon 8-5785 * Dayton 2, Ohio, BAldwin 


4-0549 *« Washington 6, D. C., REpublic 7-1655. 


GROUND SUPPORT ELECTRONICS * ANTENNAS * NAVIGATIONAL ELECTRONICS * AUTOMATIC CONTROLS 
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quate up to speeds of about Mach 3.2. 
Somewhere between Mach 3.2 and 
Mach 3.5 the heat buildup in an air- 
craft takes a quantum jump beyond the 
capabilities of current fuels. This is 
where the new endothermic fuels would 
be used. 

Wright Air Development Division 
awarded the first contract for ‘“Evalua- 
tion of Materials as Endothermic Avia- 
tion Fuels’ to Monsanto Chemical Co. 
in March, 1959. This contract was for 
$80,000 and was extended last month 
to December, 1960, for additional ex- 
penditure of $62,000. It is believed 
that the program will run for at least 
three vears. Some time during this 
period, perhaps as early as the first part 
of next year, the Air Force is expected 
to initiate a joint fuel-engine develop- 
ment program in which Monsanto and 
possibly other chemical or petrochem- 

i] companies would work closely with 
n aircraft engine manufacturer in de- 
veloping an engine that could use these 
new fuels 

Th ngine mav be a combination 
turbo-ramjet in which the turbine is 
bypassed it high speeds and the power- 
plant acts essentially as a ramjet. It is 

| unlikely that the 
in adaptation or a 


modification of an existing powerplant 
ich as the General Electric J93 
Pratt & Whitnev’s J58_ turbojets 
igned for Mach 3 aircraft. It is 


needed that a ramjet engine 
much chance at a 

t for the new 

companies 

he engine 

if id when it ‘material 

irc «General Electr Pratt & 


a nd Marquardt. All three are 


i 
Kcecping a close eve on cur- 


Whitn 
pments in the chemical area. 
one of the early companies in 
lso paying close attention 
irrent developments in endother- 
mic fuels Iwo vears igo | sso Research 
nd Engineering Co. undertook com- 
panv funded investigation of the end- 
othermi lecomposition of dicvclo 
pentadicene to cvclopentadienc At the 
time, Esso tried to interest aircraft 
ngine manufacturers in a cooperative 
follow-on to its work Unable to do so, 
ind having reached a logical stopping 
place, it dropped the program. Should a 
research contract or market opportunity 
ippear in the offing, savs Esso’s W. G 
Dukek, Jr. the company would be in 
terested in re-entering the endothermic 
ficld since petroleum would probably be 
the most economic source of the start- 
ing materials 
Monsanto is currently concentrating 
its endothermic fuel research on ther- 
mal cracking. Typical of this type of 
reaction is the cracking or breakdown 
upon heating of octane into butane 
ind butylene. Heat absorption mech- 
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anics of endothermic fuels are « two new materials, both of which are 
tially as follows: suitable for use as aircraft fuels. In the 
eStep 1: Fuel material temperat process of cracking, the material absorbs 
rises rapidly from ambient to, sa nother 300 Btu./Ib. or so, raising the 
800F. In the process, each pound of total heat absorption to about the esti- 
fuel absorbs approximately 450 Btu., a mated requirement of 700 Btu./lb. con- 
figure estimated to be adequate for sidered necessary for flight at Mach 4. 
flights at Mach 3. (By comparison, t Besides thermal cracking, there are 
heat sink capability of JP-4 is 170 Bt four other types of endothermic reac- 
lb.—sufficient for flights up to a t tions that Monsanto will study. These 
Mach 1.5). ire dehydrogenation, isomerization, 
@Step 2: At 800F the fuel vay Diels-Alder (which includes reactions 
absorbing another 75 Btu./lb. Th | of the type performed by Esso re- 
boost the aircraft speed potentia earchers on the dedimerization of 
to about Mach 3.2. dicyclopentadiene), and the formation 
@ Step 3: Upon continued heating, t of stable free radicals. ‘There is also 
endothermi: material is cracked t , the possibility that two or more of these 
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Stillman Permadized Seals are further examples of the research capabilities and 
intricate craftsmanship which has made Stillman Rubber Company a leader in 
the field of sealing. Most of t omplex aircraft and missiles depend on 
Stillman Seals to give them the ibility so necessary in 
accomplishing the difficult miss f exploring space and ya 
maintaining peace throughout the world. Advanced 
research and development ke: tillman in the forefront 


\ 


of specialization in sealing req ents. 


STILLMAN RUBBER COMPANY 


CULVER CITY, CALIF CLEVELAN ENGLEWOOD, N. J. 





Aluminum works so many ways for a strong and lasting peace 


Shooting for the stars? 


Alcoa goes to work immediately on defense projects 


Alcoa brings to any research, development or production contract: More experience than any other light- 
metals company in the world. More money and man-hours invested in metallurgical research. More 
success in pioneering new techniques. More modern equipment, in more plants. Alcoa’s laboratories and 


plants are coordinated into an integrated, nationwide facility ready now to explore, mock-up or mass- 
produce aluminum assemblies or subassemblies—for government agency, prime or subcontractor. For more 


information, write: Aluminum Company of America, 2026-C Alcoa Building, Pittsburgh 19, Pa. 


ALCOA ALUMINUM | 


ALUMINUM COMPANY OF AMERICA 





reactions could be used together. 

While many endothermic type reac- 
tions are commonplace in chemical and 
petroleum operations, free radical for- 
mation is not. Free radicals are still 
considered in the realm of the exotic 
ind highly theoretical. However, they 
hold the promise of a heat-absorbing 
capability higher than that offered by 
iny of the other types of reaction. 

More commonplace and practical, de- 
hydrogenation also provides high heat 
sink potential, in some materials as 
high as 1,500 Btu./lb. at 800] In 
iddition, dehydrogenation can provide 
free hydrogen as one of the reaction 
products. Results of recent work indi 
cate that hydrogen possesses a remark 
ible stabilizing effect, particularly in 
the flameholder of an afterburner or 
1 ramjet engine, owing to its high burn- 
ing velocity and wide range of com- 
bustibility which enable hydrogen to 
burn under almost any flight conditions 
while other fuels would tend to flame 
out 

A considerable amount of work re- 
mains to be done on all types of endo- 
thermic reactions. For one thing, a 
great deal of research remains to be 
lone on the fuel compounds. Not only 
must these materials lend themselves 
to endothermic reactions, they also 
must mect all the other handling and 
operating requirements—both — before 
ind after reacting—of high performance 
iircraft fuels. Among other properties, 
for example, they must have high 

content per pound and per 
gallon, thermal stabilitv, low volatility, 
low luminosity, low-temperature flow 
ibility ind low sludge formation 
Often, as Esso’s Dukek told the Dela 
ware Valley regional meeting of the 
American Chemical Socicty, improve 
ment in one of these properties means a 
ympromise in some of the other 


Weight of Catalyst 


The endothermic reactions them 

es present problems. In some cases 

the reaction requires a catalyst to pre 

ipitate it. ‘This could mean the addi 

tional weight of a catalytic bed wrapped 

iround an engine, and a catalyst can be 

poisoned by coke formation or other 

leposits on the catalyst which seriousls 

mpair its efficiency. In non-catalvtic 

ion ‘ke or other deposits can 

m the surfaces of the reaction 

tubs locking flow and causing serious 
pressure drop 

In some cases, the high initial tem 

peratures required for the reaction to 

take place go bevond or critically stretch 

the capability of present day structural 

materials 

After these problems are solved, en- 

development will give rise to a 

of others. In effect, a small chem- 

ical plant will have to be designed to 
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Here's why the largest airlines use 


Sylvania Gold Brand Tubes 


From take-off to touch-down, Sylvania Gold Brand Tubes do the 
| critical jobs. Born out of military necessity for dependability, 
| Sylvania Gold Brand Tubes have matured into a broad line of 47 
| performance-proved premium types. They are designed to keep 

pace with the rigorous reliability requirements of jet and prop- 

driven airliners and executive aircraft. More than seventeen 

Sylvania types are now in use on Pan American’s Boeing 707 and 
| DC-8 jet airliners alone. 


Look for the GB (Gold Brand) stamped on each tube. It’s your 

assurance that the tube has met the strictest requirements for 

quality and premium performance. Sylvania Gold Brand Tubes 

are fully described in a new, illustrated brochure, “Gold Brand 

Reliable Tubes.” See your Sylvania Industrial Tube Distributor 

for your copy. Or write Electronic Tubes Division, Sylvania Elec- 
| tric Products Inc., Dept. 103, 1100 Main St., Buffalo, N. Y. 
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Subsidiery of GENERAL TELEPHONE & ELECTRONICS “ae 





This is 


SYLVANTA ELECTRONIC SYSTEMS 


now serving as 
Government systems Managers 
for all subsidiaries of 
General Telephone & Electronics Corporation 


Offering single source capabilities for integrated 
Communications — Data Processing— Electronic Display Systems 


Now Sylvania—long experienced in the field of defense systems research, development and production — 
offers this far more comprehensive yet unified source of systems management and capability. Systems 
oriented in concept and personnel, Sylvania Electronic Systems now integrates under one direction all the 
skills and facilities of one of the world’s leaders in communications and electronics—General Telephone & 
Electronics, and its subsidiaries, including 

SYLVANIA ELECTRIC PRODUCTS INC.+ AUTOMATIC ELECTRIC COMPANY 
GENERAL TELEPHONE & ELECTRONICS LABORATORIES INC.+ LENKURT ELECTRIC CoO., INC. 

GENERAL SYSTEM OPERATING COMPANIES of General Telephone & Electronics 
LEICH ELECTRIC COMPANY + ELECTRONIC SECRETARY® INDUSTRIES, INC. 


HOW SYLVANIA ELECTRONIC SYSTEMS BENEFITS YOU: Sylvania Electronic Systems makes it 
possible to obtain complete defense systems of the highest quality, of specified performance, delivered on 
schedule at competitive costs. When you work with Sylvania Electronic Systems you enjoy the many 


advantages of: 


One-Source Procurement « One-Source Authority and Responsibility 
Quick-Reaction Capability *« Efficiency *« Financial Accountability + Experience 





Communications Systems 


SYLVANIA ELECTRONIC SYSTEMS offers ski 


and experience covering the complete elect 
magnetic spectrum in the media of air, space, 


water, ground. This integrated systems group 
cludes the capabilities of the 32 domestic a 
international telephone operating companies 
the General System. This group offers the mr 


advanced equipment and development capab 


ties in dial telephone systems, automatic 
»ctromechanical and electronic switching 
ystems, central office and terminal equipment, 
and exchange voice, telegraph, and data 
rier transmission systems for wire, cable and 
fio applications, microwave relay and mobile 
systems and advanced low detectability 
scure communications systems. 


Data Processing and Display Systems 


Sylvania leadership in digital data processing 


typified by its most recent achievement: desigr 
and development of MOBIDIC. This solid state 


‘ 


mobile computer will give field armies real-time 


solutions to many intelligence and recor 


sance problems, almost instantaneous answer 
to operational problems involving logistics, inver 


tory control, etc. Sylvania has also pioneered 


ping electronically driven electrolumines- 
t display equipments and systems. SYLVANIA 
TRONIC SYSTEMS has subsystem manage- 
and development responsibility for the 
rocessing portion of the Air Force BMEWS 
gram, including new and advanced concepts 
3-dimensional data take-off circuitry and 


ment, 


Detection and Tracking Systems 


SYLVANIA ELECTRONIC SYSTEMS has an ad 
vanced capability in high resolution, electror 
ically scanned radar. Example: Sylvania has mar 


ment and development responsibility for the 
y's AN/ MPQ-32, a mobile artillery detection, 
king and fire control system. 


Intelligence and Reconnaissance Systems 


In recent years, Sylvania has developed numer 
types of broadband receivers, 


Signal analyzer 

and sensing devices acr the entire spectrun 
5 p 

Advanced anti-intrusion devices are now under 


pment. In addition, Sylvania is develop- 
{ managing several other highly classified 
; in this area. 


Electronic Warfare Systems 


Sylvania leadership in ele 

typified by its advances in 
counter-countermeasures against 
types of electromagnetic radiation 


FOR FULL INFORMATION on how 
ice to you please call or write Svlvani 
Products Inc., Waltham, Massachusetts. 





the passive defense system for the 
nd maintains a quick-reaction capability 
acility for Army ground-based electronic 
» activities. 


onic Systems might be of special serv- 


ystems, a Division of Sylvania Electric 


SYLVANITA etectronic systems 


Government Systems Management 


for GENERAL TELEPHONE £ ELECTRONICS. 








Mockup of General Electric CF700-1 Turbofan 


Full-scale mockup shows configuration of General Electric's CF700-1 turbofan engine 
First engine, rated at 4,000 Ib 
Over-all length is 69 in. (AW Oct. 19, p. 128 


designed for executive jet transports 
thrust, will be assembled in April 


handle high flow rates, to con 
rial in yields close to those the 
attainable, and to have 

free life under the most advers 
tions that ever surrounded th 


WHITNEY-JENSEN \ 


UNIVERSAL BRAKE 


Straight e Box & Pan « Radius Bending 





UPPER BEAM OPENS 


4° LENGTH BY EITHER HANDLE 


CHANGE NOSE BARS ONLY, FOR ALL TYPES OF 
BENDING—NO OTHER ADJUSTMENTS NECESSARY 


STRAIGHT 


tb 


BOX & PAN 


Nose Bors 16” long attach to upper 
beom for straight bending. Use 
one, two, or three Bars or com- 
bine with other fingers in set-up. 





Fingers of various widths can be 
| clamped to upper beam as desired 
for one or several sequence foids 
Standard sizes, 14", 2”, 3", 4", 6" 





RADIUS 
f Redius fingers for clamping to 

beom are all 4” wide, can 
be furnished to specified radii 
Combinable for multi-use set-up 


Write Us Now for Complete information and Prices 


AW Mar. 








WHITNEY METAL TOOL COMPANY 
734 Forbes St., Rockford, i 
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Fuel Pipeline Set 
For London Airport 


London—Shell-Mex and B.P 
will start first pipeline deliveric 


tion fuel to London Airport next mon 
Iwo six-inch diameter pipelines, ini 
pumping at about 30,000 gph 
I l Walton depot 
the south side of the River Tham 
vith two stor ive points t the airpor 


The lines run underground for about 


nnect the firm 


mi. entering the 


I urports perimeter 
ifter about 64 mi 


It is estimated that total fuel de- 


liveries by Shell and B.P. to aircraft at 
London Airport will increase this year 
by one-third over 1959. 


London Airport hitherto has been 
fed by an average of 40 road tankers 
i day from Shell-Mex and B.P 

Esso Petroleum Co. also is planning 
a 75 mi. products pipeline from its 
Fawley refinery to a distribution depot 
near London Airport 


Dynamometer to Test 


Jet Aircraft Tires 
Akron, Ohio—Powerful, 


dvnamom« ter system 8 now In opera 


multi-stage 


tion her 

Rubber Co. develop high speed tires 

for yet aircraft 
The 5 

to build 


ll th taxing 


helping Goodyear Tire & 


hp. unit cost $2 milhon 
capable of duplicating 
takeoff, landing and roll 
conditions encountered by modern 
craft tire Acceleration and decelera 
ipabilities of the 


ir, exceed present ind 


machine, sas 
mtici 
ift requirement The unit 
Adamson-United (¢ 
of the machine there 1s 
unit which duplicates load 
$ ar pressed t 
ind then driven 
ip to 510 mph. On tl 
the machine th 
with a tire carriag 
This umit can du 
$0,000 Ib. and surfac 
mph. a 
ition 
ite a landing 
speeded 
mph. Then a s 
ambered a 
t the fivwheel und 
Ib. Working autom 
under the direction of an X-Y 
rted into a programet 
tire slow down, even 
mmpicte stop whil 
oad is maintained on the 
throughout the landing roll period 
ent, military specifications for 
ti ill for tire-on-flywheel 
But me Goodyear engin 
bel that this test gies an 
epresentation of landing > 
nditions. In reality, thev sas 
of the tire in contact with 
ictually flat while, in a 
t, that part of the tire in 
1 the unvielding metal fly- 
omes concave. The tire-on 
flatten 


1 truer representation ther 


wherein the wheel 
1 hope to prove to the Air Force 


near future. Goodvear plan 


to add an oven to the dynamom« tc9 

tem. The oven will be lowered onto the 
tire. After heating, the tire, which will 
be mounted on the dynamometer, will 
be tested within 60 sec. after the oven 
Ihe oven will enable Good 
vear researchers to simulate the heat 


is removed 
soaking aircraft tires will undergo in 
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prolonged high speed flight. Good 
year, which has recently completed 
1 two-vear study for the Air Force on 
the feasibility of developing tires (as 
well as wheels and brakes) capable of 
service at temperatures up to S8O0O0F, 
considers the biggest problem in this 
rea to be the development of new 
ynthetic fibers which will have most 
the desirable properties of rubber, 
pilus i high tempcrature resistance which 
rubber do not have 
With the research assistance of ma- 
jor chemical companies, Goodyear en- 
gineers believe they could develop the 
high-speed, high-temperature landing 
car assembly and are proposing to the 
1 follow-on contract for 
f actual hardware 


PRODUCTION BRIEFING 


$486,000 were recorded in 





nics Equipment Engi 

Dallas, Tex., which spe 

gn and production of 

ments and control equip 

car's sales compare with 

$221,000 in 1958. The company, which 
tarted in 19 
ind one customer, now has 56 


] 
i 
5 


6 with five emploves, three 


ustomers and 47 prod 

of January, 1960, its backlog, 

ncluding that of Pan-Air Electronics 
Corp.. Burbank, Calif 1 subsidiars 


sled S895 000 


Contract to | 240 signal condi- 
lul for Pershing missil 
! to Southwestern In 
ics Co., Houston, Tex., 
Martin ( Orlando, Fla 


{ 


Contract for about $2 milli ver- 
production of stabilize 

fin and rudder components for the 
l’-105 Thunderchief fighter-bomber has 
been awarded Cessna Aircraft Co.’s Mil 
itary Division bi Republic Aviation 
Corp. Contract extends Cessna’s tail 
omponents work through mid-196] 


' 


ng follow-on 


German subsidiary for sales, service 
ind production has been formed by Col 
lins Radio Co. Collins Radio Com 
pany GmbH, Flughafen Rhein Main, 
Frankfurt, will serve Europe, the Mid 
dle East and Africa. William Dunn is 
manager of the subsidiary, Floyd Glea 
on heads technical activities 


Haves Aircraft Co., Birmingham, 
\la , will produce ground support equip 
ment for the Saturn space vehicle under 
$300,324 contract from the Army Ballis 
tic Missile Agency. The contract calls 
for the design, development and docu 
mentation of mechanical, electrical and 
lectronic components for the Saturn 
‘round support equipment. 
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The job is too big fo 


another job was too small f 


“But let’s not be too 
neer in each case, as he | 

In both instances we 
bringing along the most e» 
facturing. (After all, we i) 
less bellows!) 

Solved both problen 
too large or too small for 

We're now producing 
copper, bronze, monel, inc 
depending on physical ch 

Every Robertshaw be 
plication . . . which it | 
nomically. 


Why not let us show 
answer your problem of flexib 


bellows, one man said... and 
1 bellows. 

ck,” suggested the project engi- 
! out his Robertshaw folder. 

rked closely with the engineer, 

ive know-how in bellows manu- 
/ the original Sylphon® seam- 


proving again there’s no job 
ows application. 
vs of stainless steel, beryllium 
inconel-X and other metals, 
cteristics desired. 
vs is designed for a specific ap- 
ms admirably, tirelessly, eco- 


how Robertshaw bellows can 
ility, expansion, linkage or con- 


trol? Just ask for Catalog FA-1400. Fulton Sylphon Division, 
Robertshaw-Fulton Controls Co., Knoxville 1, Tenn. 





FINANCIAL 





Allegheny, Mohawk Complete Refinancing 


New York—Allegheny Airlines, Inc 
and Mohawk Airlines, Inc., two local 
service carriers with northeastern route 
structures, last month concluded similar 
refinancing programs aimed at expand 
ing and modernizing their 
fleets and at obtaining new 
capital 

Both programs entailed | 
five- or six-vear bank installme1 
at 6%—with Chase Manhattan | 
New York by far the largest 
and the offering of convertibl 


bond issues of $5.5 million 


for Alleghenv and 


for Mohawk 


Loan Act 


In neither case did the cart 
ise of the federal Guaranteed | 
passed in 1958, which autl 
government ft Tuarantec 
loans sought bv airlines 
flight equipmel New 
quipment d 
hawk and Alle 


iwarded routes 


miles 
Engines 

& Son, Ltd 
last turbopr 


Napier-I 


Lockheed Agreement 


picr 
$3,375,000 
maturing in 19 
greed to amortize 
face value in th 
864% in the last two 


98 


serving an option to pay cash, Allegheny eported that three mutual funds had 
now intends to complete payment to ought some of Allegheny’s new bonds 
Napier with one of the Convair 340 Second ranking local service carrier 
440 airframes purchased from Lock in revenue passenger miles, Mohawk 1s 
heed llocating approximately $8.5 million 
l'o finance the balance of its re-equip used through bond sales and install 

ment program, Allegheny 1s borrowing ment notes as follows 
$3 million for five vears at ¢ from @ $4,180,000 for five new Convair 440s 
Chase Manhattan and from the Riggs n 50-seat configurations, and pa in 
National Bank of Washington, D. (¢ ' Ihe last of these ¢ 
Over-all effect the compan I was placed in service on Jan 

panding Mohawk’s active fleet 

DC-3s and seven Convai 

® $1,027,025 for g 7) 

© $600,000 for miscellaneou 

Dt utstanding 

@ $225,000 to equip flect with 

e $207,000 to retire a port 
1..} 


( 


14 
in funded ¢ 


e $150,000 ¢ ln prove 


Honeywell Develops Mercury Earth Path Indicator 
Globe-type replica of the world is a navigation device for Project Mercury man-in-space 
project, developed by Minneapolis-Honeywell. Globe revolves to duplicate position of the 
earth under the capsule, using information relayed by ground tracking stations; bulls-eve 
sight on the instrument pinpoints the location for the astronaut. 
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systems on company’s Convair 240s. 
Mohawk also has announced that the 
conversion of its Convair 440 fleet, 
probably to 540s of the type purchased 
by Allegheny, could be anticipated “dur- 
ing the next several years.” ‘This con- 
version, would require additional fi- 
nancing in unspecified but necessarily 
“substantial” amounts, Mohawk says. 
Che $3.5 million issue of 15-year con- 
vertibles sold by Mohawk has been di- 
vided into two categories. The first, 
involving $1,582,500 worth of deben- 
tures, was a standard sale to under- 
writers 
Ihe remainder of the issue, $1,917,- 
; offered to holders of the com- 
pany’s 54 onvertible bonds scheduled 
to mature on Aug. 1, 196¢ 
Bondholder owning $1,449,500 
545 outstanding took ad 
offer: The $468,000 
exchange offer bonds 


500, w 


i 
5 


underwriter 
in be ounted 
onvair Divisi 

( orp of four 


fund-raising, M 

1 SS million insta 

nel m Chase Manhattan—du 
1 |, 1966, and secured by a chat- 
tcl mortgage on all of the carrier's flight 


1! 


yar parts 

unded debt thus was 
increased from abouf $3.5 mullion to 
million with a correspond- 


ompany’s debt-equity 


equipment ind s] 
The carner’s f 
ibout SS.5 
ing rise in the 
tio 
Underlying the re-cquipment pro- 
grams on which both Allegheny and 
Mohawk have embarked is the New 
England route decision of the Civil 
Acronautics Board, cffective Feb. 23 
his awarded Mohawk the right to serve 
Cleveland from most of the carrier’s 
previously authorized stops in central 
New York and, in addition, a new route 
from Boston to New York City via 
Providence and White Plains. The com- 
any plans to begin service on these 
cements toward the middle of this 


the same CAB decision, which 
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Airborne Time Code Generator 
iNustrates high-density packing 
Obtainabie with T-Series circuits. 


Hinged arrangement of mounting 
panel facilitates accessibility 


The finished package weighs 
only 20 Ibs.; measures 5” x 8” x 
20%”. Unit generates 14-digit 
Point Mugu code, modulating a 
1 ke carrier plus a dc time code. 
Three sine wave and four pulse 
outputs are also provided, all 
with only 96 T-Series circuits 
and 77 watts of input power. 


FROM SYSTEM SPECS TO BREADBOARD 
TO FINISHED PRODUCT IN 75 DAYS! 


RECIPE 


re 


EECO Breadboard Kit 


That's the record set by the manufacturer of this complex 
airborne Time Code Generator — thanks to the compati- 
bility of proven EECO T-Series Circuit Modules and the 
flex ty of the EECO Breadboard Kit. 
ed and developed for testing the fire control of 
ed supersonic aircraft under actual flight conditions 
tudes up to 80,000 feet, this Time Code Generator 
; T-Series circuits throughout. Required accuracy of 
n 10° was easily obtained. 


HIGH DENSITY, LIGHT WEIGHT 

The total! package contains 96 T-Series Circuits, 14 filament- 
type EECO Minisig Indicators, and power converters (the 
be ng of our line of compact 12-volt EECO Power 
supplies for use with T-Series circuits) — all within a 
vol f cubic foot. In spite of this terrific packing 
de ty. the equipment still retains extreme ease of accessi- 
t 1 weighs only 20 Ibs. No cooling is required. 


T-SERIES VS. VACUUM TUBE CIRCUITS 
The é f T-Series transistorized Germanium circuits 
thr t resulted in great savings as against equivalent 
t designed around vacuum tube circuits. Here are 
2 comparisons 
ft VACUUM TUBE 


plus fan and 
power supply 
POW watts | 650 watts (plus power for fan 
SAVE TIME AND MONEY 
You, t can develop the most complex equipment in 
re i time with these proven EECO circuits and systems 
dev nent aids They'll save you time and money in four 
major areas 
DESIGN — You can devote full time to system design 
ems or unusual circuit requirements, knowing that 
ne circuit detail has been compatibly pre-engineered 
i packaged for you. 
2 BREADBOARD — The unique EECO Breadboard Kit and 
f circuit cards enable you to set up, change, or 
»ke down experimental arrangements quickly — without 
»f time or materials. Unit contains all necessary 
anent wiring to accommodate any regular T-Series 
All other circuit inter-connections are made by 
cords or plugs, with prepunched circuit cards to 


if 


g > you 

3 PRODUCTION — Your production problem is reduced 
to one of mounting sockets on panels or chassis and 
providing simple socket-to-socket wiring. Plug in the 
appropriate circuits and the system is complete. 

4 CHECKOUT—The extreme reliability of T-Series circuits 
eliminates the need for circuit ‘““debugging."’ Checkout 
time is reduced to a bare minimum. 

Why not let proven EECO T-Series circuits and systems 

development aids help you solve your equipment design 

problems? 

If y rve not already requested your copy of our 


Catalog No. 859, write us today on your company 
lette ] 


ENGINEERED ELECTRONICS COMPANY 


(a eubsidiary of Electronic Engineering Company of California) 





Look for us at the IRE Nat 


506 East First Street © Santa Ana, California 
Convention, New York, March 21-24 





SOLVING PUZZLES TO POINT THE WAY 1. 


ment maintained at Allied Resea ping with the responsit es 


Government and 
engineering 
laboratory, test 


agencies and 


ALLIED RESEARCH ASSOCIATES, INC. 


SON 7-2434 


43 LEON STREET, BOSTON, MA 








placed the two local service carriers in 
direct competition with some major 
trunklines, Allegheny was authorized a 
new route connecting the co-terminals 
of Washington, D. C., and Baltimore, 
with Boston. Intermediate stops at 
Wilmington, Philadelphia - Camden, 
Trenton, New York-Newark, Islip, 
Bridgeport, Hartford-Springficld, New 
London and Providence also were 
granted. Service on these segments will 
be inaugurated by Mohawk in the spring 
of 1960. 

Even before the outcome of CAB's 
Northeastern States Area Investigation, 
however, Mohawk and Allegheny were 
registering healthy gains in traffic vol- 
ume. In 1954, for example, Allegheny 
reported flying 42,565,000 revenue pas 
senger miles. By 1958, this figure had 
climbed to 84,196,000, an increase of 
97.85 Even more striking is a com- 
parison of the last 10 months of 1958, 
during which the carrier flew 69,468,000 
passenger miles, and the last 10 months 
of 1959. when 83,555,000 passenger 
miles were re orded 

Mohawk reported an equivalent 
growth rate, jumping from 40,006,000 
revenue passenger miles in 1954 to 87,- 
291,000 in 1958 More _ recently, 
Mohawk’s revenue passenger miles in- 
creased from 61,223,000 for the last 
nine months of 1958 to 80,432,000 for 
the last nine months of 1959 


New Offerings 

Anaditc, Inc., South Gate, Calif., en- 
gaged in metal processing and finishing 
for military and commercial applica 
tions. Offering is 50,000 shares of capi 
tal stock for public sale; offering price 
and underwriting terms to be supplied 
by amendment Of the proceeds, 
$40,000 will be applied as a cash down 
pavinent on the purchase of certain real 
property and plant facilities now under 
lease; $48,000 to repay a bank loan 
obtained for working capital purposes; 
balance will be added to working capital 


Electro Instruments, Inc., San Diego, 
Calif., engaged in the design, manufac 
ture and sale of electronic test equip 
ment. Offering is 120,135 shares of 
common stock; 53,000 shares are out- 
standing and are to be offered for sale 
by the present holders, and 25,000 
shares are to be issued and sold by 
Electro. Public offering price and un- 
derwriting terms are to be supplied by 
imendment. Offer also includes an addi- 
tional 42,135 shares issuable under out- 
tanding options granted pursuant to 
the company’s Restricted Stock Option 
Plan for officers and key employes. Pro- 
ceeds of the sale of the 25,000 shares 
will be used as follows: $650,000 for 
construction of a new plant on a newly 
acquired tract in San Diego; $100,000 
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NORTH MOLL YWOOD, CALIFORNIA 
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Sabena Boeing 707-320 Arrives at Jan Smuts Airport 


Sabena Belgian World Airlines’ first Boeing 


its maiden trip to Jan Smuts Airport 


15 min. The units were built by L. H. L. 


for fixtures and equipment 

| 
plant; $500.000 to retire 
incurred for the purchas 
irv, International Electroni 
turing Co., and to supplement w 
capital; balance will be added t 
ing capital 


Associates, Inc 
the d 


engaged in the de 


Electronic Research 
Cedar Grove, N. J 
velopment, manufacture, and sal 
highly technical and specialized tran 


if 


, 


sistorized devices, packaged circuits, « 
used in the manufacture of commercial 
and military electronic equipment 
fering is 216,254.5 shares of C 
Capital Stock in exchange for 
number of shar 
Stock on a share for 
stockholder 
their Class 
prevailing mat 
such offerings 
Elco Corp., Philadelp! 
gaged in the mai [ 
ponents used in el 
equipment. Offering 
of common stock 
upon the exercis 
rants. Warrant 
50.000 share 
Fuller & Co 
to certain 


partners 


Data-Control Systems, Inc., D 
Conn 1 
+ 


tion and sale of 


, 


engaged in ne ( g 


related componer 
ently offered 75, 
tock, at $10 per share—the fir yublic 
sale of the common stock. The new 
issue was over-subscribed and 
at a premium 
reduce the outstanding amount of the 
company’s bank borrowings 


mmon 


elling 
Proceeds will be used to 


707-320 jet transport (AW Nov. 16, p. 50) refuels at Johannesburg, South Africa, following 
I'wo new refuelers, developed by Air Total Service, serviced the aircraft with 16,000 gal. of fuel in 


Engineering Co. of Germiston. 


Glass-Tite Industries, Inc., ro" manufacture 
, 


’ 
I., engaged primarily in the f « ronic, mechanical and 


] j . ; 


of hermetic seals used ' 


rOCK 


itellite 


ining 


condenser pa ind 
$500.000 of 64 convert } ] xclusive licensee 


ransistors diodes 
Offering 
subordinated debentures and 2 issile In 

f common stock for public , his field 

of the ) 
yrincipal amount, with a 


f | I 
mmission to the underwriters; offering h (yt res to be 


under nin 
Offering 3 


debentures to ommon stock, to 


sale if > pct 
flered for 
rice and underwriting terms on the ile by the issuing company and 14,500 

k to be t al not ou nding) bv the 


supplied by amendmen 


Proceeds will be used for recondition 
ing additional space to be leased at 
plant; for 
xpansion of production of new pt 


line for additional inven 
quipping and 


Providence icceleration 


forse 


installing machinet ' per f th 


new plant to be located in low 
Employees Corp., Wash 


rganized im November 


three 


Aviation 
rton 1) ( 


' 
ini 


will be added to wv 
ed for general 


5 


Missile Electronics, Inc., New York 
N. } 


rganized in November, 19 


i 


Potez Builds P.840 Feederliner Mockup 


Mockup of the Potez-Air Fouga P.840 turboprop feederliner (AW Feb. 29, p. 50) is partially 
completed. Four Turbomeca Astazou turboprops have been certified at 470 eshp. on takeoff. 
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from potential customers who are em- 
ployed in the aviation and air trans- 
portation industries. Offering is 2,500,- 
000 shares of common stock, to be 
offered for public sale at $2 per share. 
Majority of the proceeds will be in- 
vested in the shares of the three sub- 
sidianies; of the halance, part will be 
required for general corporate purposes 
during the first two years of operations, 
and the remaining will be used from 
time to time for the purchase of all or 
a substantial interest in or the forma- 
tion of one or more other companies 
engaged in the business of insurance 
or finance or to further supplement the 
funds of the three subsidiaries. 

Barnes Engineering Co., Stamford, 
Conn., engaged in the design, develop- 
ment and manufacture of infrared and 
electro-optical componcnts, instruments 
and systems, with emphasis on research 
and development for military applica- 
tion. Offering is 50,000 shares of com- 
mon stock for public sale; offering price 
and underwriting terms to be supplied 
by amendment. Of the shares, 28,000 
are outstanding; the remaining 22,000 
to be offered by the company. Proceeds 
will be used to prepay the company’s 
6% installment notes due November, 
1964; for expansion and improvement 
of manufacturing facilities, etc.; balance 
will be added to working capital and 
used for general corporate purposes in 
cluding company-sponsored research and 
development 


"s os 
Financial Briefs 

Airwork Corp. net income for the 
half vear ended Jan. 31 was $185,917 
or 26 cents a share on 720,774 common 
shares outstanding on sales of $5,754,- 
478. At the end of the corresponding 
period last year net earnings were $116, 
427 or 16 cents a share on the same 
number of shares, based on sales of 
$4,841,694 


Electronic Assistance Corp. stockhold 
crs approved an amendment to the cer 
tiicate of incorporation which will per 
mit a two-for-one split of common stock 
The company manufactures communi 
cations, radar and ultrasonic apparatus 


Minnesota Mining & Manufacturing 
Co. net income on worldwide operations 
for 1959 was $63,564,729 on sales of 
$500,675,932. Earnings per share of 
common stock were $3.74. Last vear, 
when only export and Canadian opera 
tions were consolidated with domestic 
operations, omitting other foreign sub 
sidiaries, carnings were $43,879,033 on 
sales of $376,293,016. Earnings per 
share of common stock were $2.58 
Comparable 1959 figures are carn 
ings of $60,262,440 on sales of $446, 
580,323, and per share carnings of 
$3.54. 
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ACOUSTICA 
ULTRASONIC 
CLEANING 
CUTS COSTS! 


Te 


C~ocptirleD | 
CER TIONS | 


Much better cleaning! 
Much less time! 


In seconds—all dirt, dust, and soils are “cavitated” away 
ultrasonically! No scrubbing, no disassembling, no 
costly maintenance. Hard-to-get-at parts are cleaned 
swiftly and thoroughly. Modern Acoustica ultrasonic 
cleaning is rapidly replacing older methods. Send for 
details of complete line of Acoustica ultrasonic equip- 
ment and cleaning chemicals. Acoustica Associates, Inc., 
Fairchild Court, Plainview, N. Y. ¢ 1042 Aviation Blvd., 
Los Angeles, Calif. 


ACOU Stica 


ULTRASONIC CLEANING SYSTEMS 





| pee 


Corrosion-Fighting | Titanium | Sheet 


Nicislioroshiedaatcmial 


Paves Way for Honeycomb in Navy A3J 


, = metal’s corrosion resist- 
ance has enabled North American 
Aviation designers to draw upon 
the stiffness and light weight in- 
herent in honeycomb-core con- 
struction for the inlet guide ramps 
of the Navy's Mach 2 attack air- 
craft, the A3] Vigilante 

¢ Titanium metal, immune to 
salt water corrosion build-up, has 
proved so effective in replacing 
aluminum cover sheets and chan- 
nels that existing A3J aircraft will 
be retrofitted with the new design. 
The overall weight soviag-te ef- 
fect a design bonus—is 22 percent. 

Installation of titanium in this 
assembly is the latest step in the 
continuing trend of designers to 
capitalize on titaniums unique 
combination of intrinsic proper- 
ties: low density (0.16 lb./cu. in.), 
great strengths, outstanding corro- 
sion resistance, and ability to re- 
tain its properties under long-time 
exposure from —300° F up through 
intermediate temperature ranges 
Its etlectiveness under conditions 
of short-time exposure was seen In 
its use as the nose-cone tip of the 
Vanguard where titanium with- 
stood temperatures of 1500°F 

The A3] inlet ramps are made 
of flat tape red titanium sheets 
adhesive-bonded to an aluminum 
hone ve omb core ac h assembly 1s 
about 5 ft. long, 2 ft. wide, and 
} in. thick, with 16,000 holes drilled 
through the skin, to control air 
flow to the engine. Because a large 
volume of air flows through these 
hole Ss, a small amount ot corrosive 
product build-up would seriously 
impair the ramps performance 

An integral part of the panel is 
an I-beam-shaped titanium alloy 
rib which connects the ramp to its 
actuator. This rib, machined by 


North American from a Ti-6A1-4V 





heat-treated forging, weighs ahout 
6 lb., and is riveted into the panel. 
To take advantage of the corro- 
sion resistance properties of tita- 
nium in this application, North 
American worked out two machin- 
ing operations and an adhesive 
bonding technique. 
MILLING THE FACE PLATES: The tita- 
nium face plates are tapered, from 
0.090 in. thick at one end to 0.045 
in. at the other. This taper is 
achieved by milling the sheet, in 
one pass, with HSS cutters. Dur- 
ing the operation, the work is com- 
pletely submerged in a solution of 
one part denatured alcohol and 
three parts water. Cutting speed 
is 180 rpm, with feed rates from 5 
to 20 ipm. 
ADHESIVE BONDING: The tapered 
skin is bonded to the honeycomb 
core with Bloomingdale Rubber 
Company's HT-424 adhesive. A 
four-step preparation was devel- 
oped for this operation: vapor de- 
grease, ac id pic kle (25-35% HNO, 
plus 2-4% HF), application of fluo- 
ride phosphate coating, and hot 
water rinse 
DRILLING 16,000 HOLES: After the 
skin is bonded to the honeycomb 
core, 16,000 holes 0.050 to 0.060 
in. diameter are multi-spindle 
drilled through the skin, in a mill- 
ing machine setup with a 130- 
spindle gearless drillhead. The 
HSS drills have short shanks, to 
minimize wear and breakage. Cut- 
ting fluid is a soluble-oil emulsion. 
North American’s use of titanium 
primarily for corrosion resistance 


highlights one of the properties of 
titanium metal attractive in con- 
struction of: 

@ ENGINES: Titanium metal elimi- 
nates the possibility of stress-cor- 
rosion or salt-water-spray pitting 
with its consequent fatigue dam- 
age of compressor, turbine blades 
and other engine parts. This is of 
unusual importance to commercial 
carriers who expect their new jets 
to operate 8 to 10 trouble-free 
hours daily. Weight advantages 
can provide significant economies 
in fuel savings alone, during seven 
years of operation. 

@ MISSILES: Titanium metal pro- 
vides excellent resistance to the 
corrosive effects of rocket fuels 
such as liquid fluorine and am- 
monium perchlorate, at the same 
time providing minimum weight 
structure and outstanding cryo- 
genic properties. 

Price reductions in titanium 
metal and mounting experience in 
working with titanium have en- 
abled fabricators to produce as- 
semblies with competitive advan- 
tages that more than outweigh 
materials cost differentials. 

Titanium Metals Corporation of 
America has dedicated its full re 
sources to development and pr 
duction of high-strength, aircraft 
quality titanium and offers the 
technical assistance that you may 
require This effort to build a tita 
nium industry has provided 
TMCA with a wealth of informa 
tion that is vours when vou specify 


Timet® titanium 


Send for: Titanium Machining Techniques, a new 32-page 
technical publication reviewing practical methods for 
turning, milling, drilling, tapping, reaming, broaching, 
routing, grinding and sawing of titanium. 


. = ® 
Y IME 7 “NEW YORK © CLEVELAND 


SALES OFFICES 


CHICAGO * DALLAS 
LOS ANGELES 


TITANIUM METALS 
CORPORATION OF AMERICA 


233 Broadway, New York 7, N.Y. 


MULTI-SPINDLE DRILLHEAD mounted in milling 
machine makes 130 holes per pass. Surface has 
16,000 holes 0.050 to 0.060 in. in diameter. 
Former parts were made of aluminum, which 
orroded and interfered with proper air flow 


HONEYCOMB CORE MATERIAL is being adhesive- 
bonded to titanium spar (machined from Ti- 
6A1-4V forging), and will subsequently be 
bonded to tapered titanium sheet. Total weight 

ng of 22% is a bonus to the manufacturer 
Titanium was chosen for its corrosion resistance 


all , 
al 


‘ 


ULTRASONIC PROBE TESTS for completeness of 
bond between core and skin. Bracket at center 
of ramp assembly is part of a Ti-6A1-4V titanium 
rib, machined at North American from a Wyman- 
Gordon Company forging. Bracket is connected 
to actuator, to control pitch of inlet guide ramp 





BUSINESS FLYING 


EXPERIMENTAL STOL aircraft, Germany's Kiebitz LF2, is aimed at transition training for glider pilots. 


Kiebitz LF2 STOL Has Folding Wings 


By Edith Walford 


Ocdhecim, Germany—Germany's new- 
st experimental STOL aircraft, the 
two-scat Kiebitz LF2 monoplane, will 
be produced here under license br 
Merckle Flugzeugbau GmbH 

Ihe Kiebitz has been under deve 
ment for two years and now 
pleting ts flight test program pri 
production. Under the term 
license agreement. Merckle mav sub 
contract production to foreign manu 


facturers 


Design Team 


Ihe plane was designed by a team 
nginect it the Technische Hoch 
be 


vule Braunschweig and w 


the nan f 


its predecessor, the ingle-seat 
Zaunkon g, two prot fy pe ot 

were built by the same group 
engineers at Braunschweig during 
orld War II, the Kicbitz was de- 
igned primarily for study and training 
purposes, but also for private flying, tow 


ing of gliders, aerial photography and 





rop-dusting 


One major purpose of its uncompli 
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cated design was to enable licensed 
glider pilots to convert to powered flight 
after only a short period of ground 
instruction. 

I'he aircraft institute of the techni- 
cal college at Braunschweig plans a 
number of modifications aimed at fur- 
ther improving the Kiebitz’ STOL char- 
acteristics 

Powerplant is a Continental C 90/ 
12F engine rated at 95 hp. at 2,475 
rpm 

Flight tests began last October and 
the plane has since shown a minimum 
speed of about 30 mph.; in horizontal 
flight, maximum speed is about 100 
mph 

With extra fuel, range is about 600 
mi. Service ceiling is 15,750 ft. ‘Take- 
off distance is 246 ft. and landing dis 
tance is about 132 ft 


Model Tests 


Model tests were made in the wind 
tunnel of the flow-research institute at 
Braunschweig. Model was built to a 
scale of 1:12.5. 

Rectangular wings of the Kiebitz 
have V-struts, adjustable slots, landing 
flaps and ailerons 

Wings, constructed in two separate 
parts and fastened to the fuselage in 
two places, can be folded back, thus 
reducing hangar space and rent con 
siderably 

Because production of the prototype 
had to be kept to a minimum, the 
Kiebitz is generally of composite metal 


wood-fabric construction, but the wings 





K iebitz LF2 Specifications 
Dimensions 

Length 

Span 

Height 

Wing area 

Aspect ratio sd 

Weights 

Empty weight 

Useful load : 515 

Takeoff weight 1,505 

Wing loading 9.4 Ib./sq 

Useful load (percentage of takeoff 

weight) 34.2 

Performance 

Maximum speed 

Minimum speed (flaps) 

Takeoff distance 

Landing distance 


Range 








With the 


propeller, lan 
] 
i 


ire metal-bonded 
of the engine, 
wheels, fuel tank, powerplai 
navigation instrum 
raft have been 
workshops 


; 


ries and 
parts of the air 
the institute 
schweig 

The aluminum doors on eit! 
of the fuselage fold 
tl for entry or exit 


ine wing 


upw id 
t 
the urcraft and can be fasten 
the inside during flight 

The steel tube, fabric 
lage is built on frames 


its shape Ihe tail wheel is 





the fuselage by a leaf spring. Pedals 
f the steering control system brake the 
wheels. 

I'he fabric-covered rudder is attached 
to the fuselage and has a single wooden 
par with plywood nose. The aero- 
dynamic horn balance also carries the 
mass balance for the surfaces. The 
ingle-spar elevator unit with stabilizer 

trut-braced to the trailing edge of 
the fin and has plywood-covered wooden 
ribs 

Dual controls are mounted on a 
ngle column with two wheels and two 
pairs of pedals, one each for the pilot 
ind student. Brakes are located under- 
neath the rudder pedal tips. Hand lever 
for the landing flaps is installed between 
the two seats and controls the slats, 
flaps and ailerons on takeoff or landing. 


Control Rods 


With the exception of the rudder 
ntrols, all control push rods are made 
f aluminum. The wing itself with the 
rons and flaps, but not including 
attachments, extra fuel tank and 
ntrols is made out of wood in the 
normal manner. Wing is of two-spar 
nstruction and includes plywood, mid- 
lle and end ribs 
Wing fittings are made of steel; 
lerons and flaps are built like the ele- 
itor unit with torsion nose, main Spar 
id the end ribs, but the latter are 
fabric-covered 
lhe engine is carried on a steel tub- 
ng mount fastened to the firewall at 


S 


four points. 


L. B. Smith Rolls Out First Production Tempo Il 


L. B. Smith Aircraft’s executive version of the Douglas B-26, the pressurized Tempo I! 
Aviation Agency conformity inspections. First production model carries 10 passengers and has a headroom clearance of 6 ft. 2 in. 
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COLT 190, powered by 190 hp. Lycoming 


engine, costs $7,995. 


Spibec Corp. Readies Colt 190 
Lightplane for June Production 


Philadelphia, —Pa.—Spibc Cort 
which owns design rights on the Colt 
190—a four place, ill-metal aircraft 
ceived by Donald Luscombe in 194! 
but never manufactured commercial] 

has set June | as target date to begin 
production 

Equipped with ycoming 
engine, the standard s tentat 
sales price is $7,995 This would pla 
the plane within competitive range 
the least expensive models of su 


- 

h 

major producers as Cessna and Pip 
According to Carroll S. Bechtel 

of Spibec Corp.'s three \ 

Colt prototype in existence 

flown more than 350 hr. Al 


data necessary for Federal 





Colt 190 Specifications 


Design gross weight 2,600 Ib. 
Empty weight 1,400 Ib 
Useful load 1,200 Ib 
Fuel capacity 60 gal 
Oil capacity (Lycoming engine) 3 gal 
Baggage capacity 120 Ib 
Wing area 186 sq. ft 
Rated Power (Lycoming engine). 190 hp 
Optional powerplants 
Continental E185, E205, E225 
Wing loading 14 Ib./sq.ft. 
Wing span 36.2 ft 
Aspect ratio 7.05 
Dihedral 1 deg 
Length 23.87 ft. 
Height 7.08 ft 
Cruising speed, 60% power, 8,000 ft 
140 mph. TAS 
Maximum cruise speed, 75% power, 
8,000 ft. 146 mph. IAS 
Maximum dive speed 199 mph. IAS 
Stall speed (full flaps) 52 mph 
Rate of climb. .90 mph. IAS 1,000 fpm. 
Service ceiling 15,500 ft 
Takeoff distance, sea level 485 ft 
Landing distance, sea level 375 ft. 
Range, with 45 min. reserve 750 mi. 
Price (economy model), tentative . $7,995 











t 


Agen ipproval, with the exception of 
he static wing loading test, has been 


' 
eted 
Although no firm orders have been 
made Bechtel said production sched- 
ules call for the building of 50 Colts the 
first vear and another 50 the second 
with subsequent output to depend 
m demand for the airplane. Spibec 


plans to mcorporate as the Colt 


lupe 


viation & Engineering Corp 
The present Spibec Corp. was char- 


‘ 


1 in 1956. Founders’ intent was to 
riment with glass fiber in ligl 
nstruction but low sale hum 
slass fiber model introduce 
raft forced the ompany t 
riginal plans 
190's design nghts and fuselag 
lignment and gear jigs wet 
for $30,000. Production 
| testing of the Colt wil 
1¢ of several uirports in 
phia area 
distribution svstems are being 
weighed by the manufacturer. Under 
the first and more probable, the Colt 
vould be marketed from the factor 
through a network of independent sale 
men working on commission. A | 
likely alternative under consideratior 
1 system of airport distributorship 
vith operators contracting to purchase 
1 fixed number of Colts each vear and 
providing their own demonstrations of 


the aircraft 


Revocation Request 
Refused by CAB 

Washington—Civil Acronautics Board 
has refused a Federal Aviation Agenc 
request for revocation of the licenses of 
two private aircraft mechanics in a 
Board report which criticizes FAA in 
vestigators for delaying 17 months in 
filing a formal complaint 

Board members upheld a hearing ex 
iminer’s decision which said that, while 
the two mechanics—Ciero S. Musso and 














ilitary Electronics Division 





BLUEPRINT 


EXPERIENCE spanning 30 years in 
electronics, from blue sky to blueprint, 
from idea stage to production phase, 
gives Motorola a broad backlog 
cost-conscious know-how. Its 
mpetitive commercial success and 
ts Military Electronics Division 
performance have been integrated team 
hievements... because efficient 
esearch, development and production 
esult from an accumulation of 
ractical experience ...seldom from 
cident and undisciplined experiment. 


ot 


Motorola’s experience is making 
cessful assaults, too, on many new 
‘onts in Solid State electronics. 


s why Motorola has performed key roles 
esearch, development and production 

ich sophisticated military electronics as: 
mmunication Systems & Equipment 
mission, Processing & Display Programs 
tems, Electronics & Instrumentation 
Warfare & Countermeasures Programs 

bmarine Warfare Systems & Equipment 
ed Research & Development in Microelectronics 

ed Radar & Sensor Developments 

tate Developments in Materials & Devices 

yn Systems & Equipment 

veillance Systems 
more detailed information, a comprehensive 
chure will be mailed on request. 


ans 


1: experienced leader in military electronics, 
rola offers unusually fine opportunities 


experienced technical personnel. 
ite to the office in the area of your choice. 


CHICAGO 51. ILLINOIS 
1450 NORTH CICERO AVENUE 


SCOTTSDALE, ARIZONA 
8201 EAST MCDOWELL ROAD 


RIVERSIDE, CALIFORNIA 
6330 INDIANA AVENUE 








Stephen A. Patka, Jr., of the Tn-City 
Aviation School near Binghamton, N. Y. 
—failed to good judgment in 
the repair of an aircraft which later 
crashed on a test flight, FAA failed to 
offer sufficient justification for the re 
vocation of their licenses 

CAB’s denial of the FAA 
climaxed almost three vears of investi 
gation and hearing procedures 
followed the crash of a Piper Apache at 
Broome County Airport in Binghamton 
on Mar. 22, 1957. Witness testified 
that the aircraft, being flown b 
dent pilot with 


CXCTCISC 


ippeal 


which 


Musso as a passeng 


appeared to take off in a three-point 


ittitude, climbed st 


landing 


Cessna 


proached a_ vertical, nose-high atti 
tude. The plane attained an altitude of 
between 50 and 100 ft. before stalling 
and striking the ground in a shallow 
nose-low attitude. Neither 
was seriously injured 

CAB said the aircraft was being tested 
ifter earlier repairs to the elevator « ible 
by Musso. An FAA witness, who was 
ilso employed by the school, testified 
that Patka arrived on the crash site and 
the control stick to the rear 
moved the elevators down in 


Another FAA witness said 


the wreckage was returned to a hangar 


occupant 


moved 
which 
stead of up 


where Musso was observed doing work 


vithin the fuselage. Later, he said, the 


Emergency spare parts in hand, Air Force pilot leaves Cessna U-3A supplier, one of many 


designated to serve USAF across America. 


LOGISTICS PROBLEM— 


SOLVED BY CESSNA 


Problem: to provide the Air Force a quick, easy, economical way to maintain its 
valuable fleet of Cessna U-3A light twin transports. Solution: a nationwide off- 
the-shelf support program tied in with Cessna’s world-wide support of the U-3A's 
commercial counterpart, Model 310. In operation nearly three years now, the 
program has proved a success by many standards. Most important to the Air Force: 


untold time, trouble and dollars saved. 


Low-cost logistics support is just one of the 


reasons USAF flies the U-3A extensively—and one 


more of the ways Cessna “‘Problem-Solving” 
Research is ever at work enhancing 
America’s future in the air. 
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Wichita, 
Kansas 


ESSNA | 


clevators were again operating normally 
CAB said that, while FAA safety in- 
spectors knew of these actions a short 
time after the accident, they failed to 
question cither Musso or Patka on these 
illegations until July of the following 
year. Evaluating the available testimony, 
the examiner's findings and FAA's com 
plaints, the Board concluded that the 
control cables had 
been attached in reverse, causing the 
crash. Although Musso had checked 
the plane as airworthy in a log book 
CAB said that he failed to vis 
ally inspect the control system before 
takeoff. The Board added that later, in 
the ¢ pany of Patka, who is also man 
of the school, Musso altered the 

| to their correct positions 

\A_ inspectors ¢ 


aircraft's elevator 


entry 


} 
cables 


c<amined the 


r the examiner's decision 

| denving FAA's appeal to revoke the 

licenses, the Board said that 

two men had not denied that there 
had been a malfunction of the 

had anv knowledge 


yntrols 
of the 
iccident 


PRIVATE LINES 





Expanded facilities, including a 3,000 


rt t rminal b ilding, have been 
r business and private pilots by 
viation, Inc., ‘Tampa (Fla.) In 
Airport Also planned is 
modeling of hangar facilities, 

t of the terminal, remodel 
ing and addition of new equipment by 
this Cessna 


$150.000 


dealer expected to exceed 


New Soviet An 
plane transport, an improved 


supercharged engine for 


single-engine bi 
An-2, has 
improved high 
An-6 is now 
operating from urports in centr il Asia, 
6,500 ft. to nearly 
level. Airplane 
16.000-18.000 ft. and 
Russian re 


iltitude performance. The 


which are from 
12.000 ft 
often cruises at 
has flown above 26,000 tt 
ports state 


ibove Ca 


Cessna 310D is making an extensive 
demonstration tour of Asia following a 
6,675-mi. transpacific ferry flight The 
plane will visit 21 countries and cover 
ipproximately 16,000 mi. during the 
tour, which is expected to last until the 
end of July A Cessna Model 210 is 
being shipped by surface transport to 
India and will 310D 


tarting in April 


accompany the 


Lysdale Aviation, Inc., Fleming Field, 
South St. Paul, Minn., has bec 
lalconaire, Inc., and will continue to 
distribute Cessna aircraft in Minnesota 
tern Wisconsin. The 
was purchased by F. H 
two years ago 


Ome 


ind we company 


& Co. 


Peavey 
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A Tracking Center collects, 
evaluates and displays pertinent 
information on all air activities 
within its area of responsibility. 
Each tracking site can track 
while scanning many high speed 
maneuvering targets. Position 
information and supplementary 
intelligence is available for 
insertion into the system from 
the communications network 
which involves ali stations in 
the system. 


The Control Function results 
in accomplishment of tactical 
air missions assigned by the 
command center, including 
intercepting air targets, air 
attacks on ground targets 
return-to-Dase missions and 
response to emergency Situat 
The vectoring computer gr 
calculates optimun tercept 
vectors, and guides t 
aircraft to the target nstantly 
correcting tor target maneuvers 
and drift. One air controller 4 
monitor many air missions 


@ assigne 


providing a greatly expanced 


capacity over manual systems 


Communication is 
accomplished grou 
messages by automatic 
digital tect gues. M 
tropospher scatter 

commur at s used 
sites. Compact message 
structure and efficiently 
programmed time-sharing 
insures rapid updating of a 
maximurn symber of targets 
Communication facilities are 
flexible and can easily be 
reorganized to accommodate 
a change in the number of sites 


Other contro! and data systems developed by the Remington Rand 


Univac Military Division include 


ATHENA, the Ground Guidance Computer for the U.S. Air Force 


(CBM TITAN 


BOMARC Computer for the U. S. Air Force Target Intercept Program. 


From the REMINGTON RAND UNIVAC 


Military 


Division 


TACS—combining data 
processing, communications and 
control functions—demonstrates 
total systems capabilities. 


\ significant example of the capabilities of the 
k ngton Rand Univac Military Division is the 
AN TSQ-13 Tactical Air Control System. This 
USAF System automatically performs air 
llance, evaluation and control functions in a 
000 square mile area, reassessing the air situation 
30 seconds to facilitate command decisions. 


transportability of the System allows Control 

Reporting Centers to be quickly moved 

far forward positions to give surveillance of 
tical territory. A communications network, 
yiving both voice and digital techniques, 
rdinates these functions with weapon groups 
other military activities to successfully meet 
fast-changing needs of the tactical air situation, 


Designed and built by the Military Division, the 
ictical Air Control System fully integrates the 
putation, communication and control functions, 
e System represents a solution to a complex 
blem and exhibits the characteristics which 
ive become identified with Remington 
Rand Univac achievements in the military 
area —compact size, high speed of 
operation and reliability under demanding 
environmental conditions. 
UNIVAC® 


UININ/\e 


el Rh AL-S0ek, Me) #8 i.) 3.2.8 Me. 2 4, be meone). 2.10), 7 3a oe), | 


Univac Park, St. Pau! 16, Minnesota 


SEA SURVEILLANCE SYSTEM FOR THE U. S. NAVY 

AN /USQ-20 (Advanced Computer for the U. S. Navy). 

Additional information describing capabilities and experience or 
career opportunities may be obtained by writing to Remington Rand 
Univac at the above address. 
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What STL does: 


Space Technology Laboratories is making 
significant contributions in theoretical 
analysis, research, development and 
technical management of advanced ballistic 
missile and space systems. STL conducts 
advanced space flight experiments under the 
executive management of the Air Force 

on behalf of such agencies as ARPA and 
NASA. In addition STL’s leadership in 
military applications of space technology is 
illustrated by its successful accomplish- 
ments as the contractor responsible for 
over-all systems engineering and technical 
direction of the Atlas, Titan, Thor, and 
Minuteman portions of the Air Force 
Ballistic Missile Program 
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SCIENTISTS AND ENGINEERS: § There are two sides to the STL coin... 
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What STL offers: 


For scientists and engineers with out- 

standing capabilities, STL offers unusual 

growth opportunities in many areas of 

technical aciivity, including: 

Electronic and Electromechanical Systems 

Vehicle Engineering and Development 

Propulsion and Guidance Systems 

Computer Technology 

Systems Engineering and Technical 
Direction 

Telecommunications 

Airborne Systems 


Ground Support Equipment 


, 


ree) 


The Technical Staff of STL is the largest professional group in the nation devoted 
exclusively to research, development, and systems engineering in the field of ballistic 
missiles, space projects, and related advanced technology. If you want to apply your 
skills and talents, in these advanced areas working with leaders in your field, investigate 
positions at STL now. Please send your resume today to Mr. Richard A. Holliday. 


Space Technology Laboratories, Inc., P.O. Box 95004 
Los Angeles 45, California S/ 


SPACE TECHNOLOGY LABORATORIES, INC. 
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CUT GAUGE 

CALIBRATION 
TIME 

200-300%! 
This Futurecraft Check-Out Valve enables 
you to do in seconds a job normally requir- 
ing hours! It automatically cuts off regular 
. ° pressure supply to the gauge and simultan- 
Russians Test 150-Passenger Hydrofoil Boat eously cuts in calibration pressure for 
Russian program of hydrofoil boat development is being sparked by tests utilizing | required checking of gauge accuracy. Ideal 
“Meteor” a 150-passenger craft which has a duralumin hull. The “Meteor” is scheduled { for both gas and liquid testing panels—no 
service this spring. Larger hydrofoil, the “Sputnik,” is completing model tests at K: need to remove gauges. No dead weight 
Sormovo factory; configuration is for 300 passengers. Speed capability is 62 mph testing (and consequent gauge cleaning) 
required when used with Futurecraft “Cali- 


WHO'S WH ERE troni Reliability. and Hun Cart” Calibrator. Simple. Fool-proof. Uses 
George S. Graff for Structu St sealed quick disconnect coupling between 





Weights, Structural Dynamics, Th calibration source and gauge being tested 
namics and Loads, Acrodynami just one quick plug-in operation. 
pulsion Write for data sheet giving 

D. C. MacArthur, head of t! complete details on this 


In the Front Office tablished Caravelle program manag t Futurecraft Calibration System 
office for Douglas Aircraft ¢ : Valves available from stock 
g 1 ctor ¢ ( vit} headquarter t Sud ti 

Brian O. Sparks, deputy dire t f th th xdqua " d Avia prsvaseuTioes 
California Institute of Technology Jct Pro France CORPORATION 
pulsion Laboratory, Pasadena, Calif Harold H. Dice, general manager 1717 N. Chico Ave. 7 So. EI Monte, California 

G. B. Van Dusen, chairman, Van Dusen ‘ f General Motors C« rp ] Representatives in principal cities 
Aircraft Supp! Minneapolis, Minn., suc pe Ind ding E. B. Newill TWX: ELM CAL 9678U + CUmberiand 3-2113 





Continued from page 23 


rr 
ceeding the late George C. Van Dusen. Mr 


Van Dusen ntinues as president. Also Raymond J. Miller, marketing 
George R. ¢ valipeau, xecutive vice presi ' Pacific D Ky R 
lent William I Carolla, ice president vthorn ( f 


Ihe Mar 


a} ~ = manager; Robert Winick, Roval \ a t 


president tern operations; Raymond “a 
F. Hall, president-castern operations aan Chae 
J. R. Johnson, | ident, Rov Page Dr 

I Ang i ceding M. | tor. Syst 1) ns of B 


B a 5 ied Corp Ann A r, Mich nd “ome RUGGED 


J. Bruce Clyne, vice president-manufa Burns, directs f , 


Stanley Aviation Corp, Denver Col. Robert F. Sladek (USAF, re FUEL 
nications HOSE 


Honors and Elections cdg yyy ~vs ten 
a “pant BFG hose for fuel, oil, 


Charles FE. Beard, president of Braniff | or yntenan Santel 
International Airway has received the Re . and coolant lines 1s rug- 


Panama iighest civilian honor Edward A. Ritti. . gedly built with multiple 
Ord f Balboa” for | ontnibu (urine an 7 tee T) braids for high strength 


Nazzareno P. Cedrone, t: 


toward furthering goodwill between Republic Aviation Cor 4 nines and burst resistance, 
Americas through his development of Also: David D. Bowe, manager of | Type H-100 all purpose 
ternations! svision Dayton (Ohio) office type, sizes 4” through 


“he Wang lectronics scientist 4 — 
' a ; = : , "Co ‘ n aw edd i Ercole J. Vitali, manufactur 4” 1.D. Type AO -19 fire 
ie oy yen Say ae kee eee Chandler Fva Cory West H resistant type for fuel 
the Victor Emanuel Distinguished Prof c erste YI 
ony 


. . recto p = ‘ 
Robert S Ames, director of engine fire wall, sizes 
planning, (,oodvear Aircraft Cor; 


Ol \ “through 2” I. D. For 
br t hnical petem om 1 no 

of broad technical competence wh oe , : fuel, De-Icer, or instru- 

terests extend into many fields of science Jess B. Bennett, sales manager : 

Hirani Intemational Airways. with off ment line hose check 

London, England B.F. Goodrich. 

| Donald T. Atkinson, manager of 

C anges ing, General Electric Co.'s Missile an 


ck cpartmen *hiladelphia, | * 
he Airplane Engineering Division of Mi Vehicle Depa nt, Philadelph B EG d h 
Donnell Aircraft Corp., St. Louis, Mo., has Harry W. Buckman, manager, Flect eRe oo TiC 
announced the appointment of the following Division of Bulova Watch Compar aviation products 


assistant chief engineers: Robert J. Baldwin Woodside, N. Y., and James D. Harlin 
for Weapons Support Engineering, Elec- sales manager Dept. AW- 3A, Akron, Ohio 


orship at Cornell University for the Spring and oil lines ahead of 


1960 term. Dr. Wang is the fourth recipient 


of the honor which awarded to “persons 


and enginecring 
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ENGINEERS e SCIENTISTS 


ELECTRONIC 
DEVELOPMENT 


IN 


Radar 
Data Processing 
Communications 


Countermeasures 
AT 


THE 


MITRE 


CORPORATION 


The broad scope of the activity has more than the usual 
MEANING and SATISFACTION at MITRE because the 
experimental development work is performed in conjunction 
with large scale weapons and control systems design 
Qualified candidates with training and an interest in 
electronics, mathematics and physics are invited to join with 
leading engineers and scientists in advancing the frontiers 


of electronics 


NEW YORK INTERVIEWS 
DURING IRE CONVENTION 
MARCH 21-22-23-24 


Senior members of the Technical Staff will be available for 
interviews at the MITRE suite in the Waldorf Astoria Hotel. 
If you prefer to arrange an appointment in advance, you 
are invited to CALL COLLECT, Frank Balanis 


Lexington, Massachusetts, VOlunteer 2-8950 


To learn more about these positions, write in confidence to 


Vice-PresipENt — TECHNICAL OPERATIONS 


THE MITRE CORPORATION 
Post Orrice Box 31 — 10-WX 


LexinGTON, MassaCHUSETTS 


MITRE is an independent syatem engineering organization formed 
under the sponsorship of the Maasachuactts Inatitute of Tech- 
vology. Ita convenient location in suburban Boston affords excellent 
opportunities for graduate atudy under MITRE « liberal educational 
aasiatance program. A brochure more fully describing MITRE and 


its activities ia available on requeat. 
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digital 
computer 
designers 


The Crosley Division of Avco 
Corporation has openings for elec- 
tronic engineers with from two to 
ten years’ experience for unusually 
responsible positions involving digi- 
tal computer and data processing 


equipment design. 


At Crosley, all projects offer engi- 
neers of talent and capability un- 
limited challenge and definite 
authority. An alert, aggressive man- 
agement team provides maximum 
support and backing to each of the 
outstanding professional teams work- 
ing on the frontiers of data process- 


ing for industrial systems 


Now is your opportunity to grow 
your own career in this new and 
exciting field. Experienced personnel 
can choose 

e transistorized circuit design 

e digital systems design 


e logic design 


For complete information, write or 
call: Mr. P. B. Olney, Manager of 
Scientific and Administrative Per- 
sonnel, Department W-320, Crosley 
Division, Aveo Corporation 329 
Arlington Street, Cincinnati 25, 


Ohio. Phone KIrby 1-000. 


At the IRE Convention 
March 21-24—NEW YORK CITY 
Call Mr. Olney at COlumbus 56-6138 


AVES/p, setey 
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ADDRESS BOX NO. REPLIES TO: Bor No 
Classified Adv. Div. of thia publication, 
Send to office nearecat you 
NEW YORK 46 PP. O. Rox 12 
CHICAGO 11 10 N. Michigan Ave 
NAN FRANCISCO 4 68 Poat at 





POSITIONS VACANT 
Aircraft ns ew pay available for 


well experienced Class sheet metal 
specialists and Class the ensed airframe 
mechanic Top working conditions, good 
pay with usual benefits. Mattituck Airbase 
Corp. Linden Airport, Linden, New Jersey 


immediate opening for Shop Superviser with 
expanding aircraft repair and overhaul com- 
pany located in Eastern Canada dealing with 
military and commercial contracts Appli- 
cants must have previous experience in 
supervising sizeable repair and overhaul! fa 
cility. Salary commensurate with experience 
Replies will be kept confidential Our em- 
ployees are aware of this ac 1730, Avia 


tion Week 


Eastern Corporation desires licensed A & E 
mechanic with commercial multi-engine and 
netrument rati to maintain aircraft and 
do some ’ Send complete resume n 
first letter -3796, Aviation Week 


Airtine Executive. Excellent opportunity, 
good = salary and future prospects Job 
requires comprehensive airline executive ex 
perience Location New York State full 
experience and salary needs Replies held 
confidential. P-3908, Aviation Week 


SELLING OPPORTUNITY AVAILABLE 


Manulesturer of Preumatic and Nyerastte 
Vaives and Systems for ins and 
or desires sales represer 
the Mid-West, Southern States, and 
Weat Please give complete letails 
rtter Pneu-Hydro Valve Corporat 
eu Rd., Cedar Knolia, N. J 


POSITIONS WANTED 


Former Naval Aviater, Commercial, SEMEL, 

Inetrument ratings. 1200 accident free hou 
Exter em tary flight & addn. experience 
Current in modern je and multiengine proy 
aft as Nava Reserve instrument flight 

ructor Presently employed. Interested 
position with definite pos 

sture Resume on reque 

ution Week 


Senior Commercial Pilot 28. =. hours 
muiti-engine y ave anywher . 


Aviation Week 


Aviation Executive—Pitet. instructor (acad., 
fi tir om A Force imme 
\ Degree, grad. we 
ides 10K l 
muiti commercial license 


sume, photos on request 


Wind tunnel model designer with 8 goed ex- 
oy nce ’ f I legree, desires p n 
ama company Tw bid your «ma 
o Menhetten Ave 
He 
Contracts ey age me a Attorney or Manager. 
now with maj efense contractor, Govt. & 
Indat ext 6 ; ~d PW.-388 \ ‘ 


mn Week 


EAL Co-Pilot furtoughed, oo 25. SMEL. 

Comm. Inat h 6 Jet. Mix. M 

M-404 i sound achoo ales « 
Spinney 99 79 


Jack 


Sales engineer desires Chicago area position. 
f married excellent background n eng 
neering and sales Experienced pil fixed 


and rotar wing. Instrument / years exper 
mental teating PW R90, Aviation Week 


Man 31 seeks seoponetnte field or staff Man- 
igement position w » airline or wholesale 
tour operat Valuable airline experience in 
levelopment of Group Passenger Sales 
Familiar with Traffic & Sales operations of 
transatlantic carriers, fluent French. Willing 
to relocate. PW-S3898, Aviation Week 


Mechanical Engineer——-BSME, Registered 14 
y ried exp. steam elect -ower plant 
et engine component design and 
yprogressive Co. in Southwest 

ation Week 





the box number when answering adver- 
tisementa It is the only way we can 
identify the advertiser to whom you are 
writing. 
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EMPLOYMENT OPPORTUNITIES 





ELECTRONICS 
at AVCO/RAD 


Supervisory and senior tions are available 


jor persons with baci na n the 


Field Test & Operations 


FLIGHT TEST ANALYSIS 
ENGINEERS 


Capable of interpreting gi 





esenting the complex 
modynamic heat 
on, and systems fur 
associated with high 
missiles. Duties include 
ata and the developr 
» be utilized in 
rpretation 


DATA ANALYSTS 


To analyze the effects of 
tior ‘ a tranemissior 
processing, and reduct 
data. Will develop and 
techniques and method 
esenting the phy 
required for test analys 


GROUND INSTRUMENTATION 
ENGINEERS 


Elect nics Eng 
the conceptior 17 
fabrication of blockhous 
control check 
ound instrumentat 
with elex nic 


FLIGHT TEST PROGRAM 
ENGINEERS 


Qualified to respond t 

the conceiving. originating 
lirecting overall flight te 
for advanced missile and 
vehicle systems. Experier 
high-speed aircraft, or airt 


systems flight test is desir: 


Ground Equipment Design 
and Instrumentation 


outstanding 
Electr 





entry 


MISSILE GROUND EQuIP- 
MENT ENGINEERING 


following fields: 


Electronics & 
Electromechanics 


MICROWAVE 
COMMUNICATION STUDIES 


Studies of microwave transmission 
through various media; microwave 
system integration, data handling, 
displays, and system logic. 





MISSILE ANTENNAS 


Senior missile antenna and microwave 
system engineers 


CIRCUIT SYNTHESIS 
AND DESIGN 


Advanced work in pulse and analogue 
circuitry using PAM, PP M and PDM 
modulation systems. Work includes 
data handling equipment, modul 
demodulators, coders, and decoders 


ELECTRONIC PACKAGING 
Challenging assignments in packaging 
high power, high voltage, microwave 
and pulse components to operate 
satisfactorily in “a space” environment, 


MILLIMETER WAVE 
TECHNIQUES 

Microwave systems and components, 
preferably in the millimicrowave region. 
Some experience with solution of 
missile fuzing problems is desirable. 


NUCLEAR FUZING SYSTEMS 
Senior electromechanical engineers 
experienced in research, design, and 
development of electromechanical 
systems and components, preferably 

in the nuclear fuzing field. Positions 
involve challenging assignment ir 
creating missile-borne fuzing systems 
that must extend present state of 

the art in this field. 


Communications 





For 1 ects involving O 
Equipment Automatic | 
quencing of Missile 
and Pre-Launct 
num of a B.S. in I 
r equired 
both Af 
tches 


division's ne ‘ ot 
onment out ‘ f 
ertensive fu ‘ f casa 
institutions and « ; 
; gram to those de ) tudy 
Ma 


Send resume to: Mr ard Rubino 
If you are attending the IRE Show 
in New York and would like further 
information, contact the AVCO RAD 
representative at the Career Center, 
Henry Hudson Hotel, 358 W. 58th St., 
opp. Coliseum, or call 
COlumbus 5-6138, 5-2658 or 5-2974 


Responsible 
available in the r ar and dev 
ment of HI vd single 
systems, transist« cultry 


positions 3 


frequency synthesizer systems 


This is an excellent op; 
either pro 
developme 


expanding mmunications department, 


ides an attractive working 


on and Cambridge 


¢ close to Boston educational 
on offers a liberal assistance 


Scientific and Technical Relations 


hesearch & Advanced Development 


A Division of Avco Corporation 


201 Lowell St., Wilmington, Mass. 
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Excellent Opportunity For 


PLASTIC SALES ENGINEER 


For Eastern States 
pportunity for the ri 


ack grour 


Engineers and Physicists 


Time to rediscover your future... . 
in Minnesota, Opportunity-land, U. S. A. 


Your family would enjoy ovr unhurried way of 


And you would, too 


Pehaps ten Are you 
that 


Think back five 
progressing satisfactorily 
high level of professional recognition— 


years 
toward that goal life here in Minneapolis 
Chances are you would live within walking dis . ae send reaume 

short Write te 

, Mr. W. E. Benke, Vice Pres. of Sales Engin 
the best 

H. |. THOMPSON FIBER GLASS CO 

1733 Cordova St., Los Angeles 7, Calif 


you once 


you live in a community tance of o loke, park or golf course. A 


and 


set for yourself? Do 
that has the 
opportunities 
family? We 
case you can't answer o real sure 
invite you to 


would toke you to some of 
fishing 
Along with this easy 


all the advantages a major cosmopolitan center 


cultural, social recreational drive 


always wanted for your hunting ond comping sites anywhere 


hope so But just in 


you ve 
certainly country living, you'd have 





yes to either 


questions, we explore can offer: good theaters, art centers, schools 


covid enjoy in 
Division of General 


of these 


Minnesota— with ond colleges; major sports attractions; clean 


Mills 


the future you 


the Mechanical transportation—and on 


modern shops; efficient 


Your Inquiries to 
Advertisers Will 
Have Special Value... 


ona on 
Send 
rediscover your future in ony these fields 


level engineers and physicists for 
the nation's 


We need top 
important assignments on many of 


today for all the facts if you'd like to 


most challenging defense and industrial projects 
onfiguration 
you'd be teamed with 

fields of 


in an environment that 


As one of our key men 


ovtstending personalities in advanced 


technology You'd work 


respects creative freedom individual 


encovroges 

—for you—the advertiser—and the 
publisher, if you mention this publi- 
cation. Advertisers value highly 
this evidence of the publicaties you 
read. Satisfied advertisers enable 
the publishers to secure more od 
vertisers and — more advertisers 
mean more information on more 
products or better service — more 


value—to YOU. 


talents—and, recognizes professiona ompetence 
tia Navigat 

Se eee eee a eee eee eae eanaeae es & = 

nfraRed Eq 


Attending the IRE Shew. New York. March 1.24 
Centact G. P. Lambert at Wellington Hetel fer more 
facts about employment opportunities, 


General 


Mills 


MECHANICAL 
DIVISION 


Yea 
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SEARCHLIGHT SECTION 


RESALE 








OXYGEN EQUIPMENT 
SALES & SERVICE 
REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 


if FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


ikP AERO Phone: ORegon 8-116! 


EL SEGUNDO, CALIFORNIA 


EQUIPMENT - USED or 


WANTED 


twin engine aircralt 
OUR TERMS-CASH 


We are not brokers 


BUSINESS OPPORTUNITIES 











DC-3 
Sales—Lease—Lease Purchase 
28 Seat Airline Interior 
Wright 202A Engines. 
SOUTH EAST AIRLINES 


Phila International Airport 
Phila. Pa $A-73800 


INDUSTRIAL 
ACREAGE 


Near Eglin A.F. Base 
N.W. FLORIDA 


ATTRACTIVELY located on high pine 
forest land, adjoining Eglin Air Force 








JET ENGINES 
with Takeo Thrusts of 1000 
gles full supporting spares 


1600 of 00 Ibs 


Base and near growing communities. 
20 miles from famous Silver Beach. 
Ample water, gas, electricity available. 
Fronts U. S. Highway 90: on L & N Ry. 
Ideal for large or small industrial 
sites. First time offered for industrial 


purposes. 
Write or telephone owner 
W. M. HAUSER 


227 Wyndale Drive, San Antonio 9, Texas 
Telephone: Taylor 4-2692 


GRAUBART AVIATION, INC. 


Mohawk 4-6260 
PRUDENTIAL PLAZA CHICAGO, {Lt 

















FOR SALE 


N335V LOCKHEED T-33A JET 
DUAL CONTROLS 

Clear title, excellent chase plane, high speed test 
bed, route survey or jet transition trainer. Sale or 
lease. All types trades accepted. Deal direct with 
ste E. D. WEINER 

8760 Shoreham Drive, Los Angeles 46, Calif 

Phone OLympia 2-1007—24 hours 








Relay WANT A BUY? 


Pre-Lent—After Money Sale 


AN 3316-2 
3 PDT—10 Amp 
Spec. Mil-R-6106B 


original mfe@rs boxes 
$3% 28v. oc 
ea. Min. order 10 
— immed. delivery from 
a our stock of 4000 pes 
Also—in stock for immed 
delivery 26,000 other relays 


a ee AN, MS etc 
R. E. White & Assoc. Inc. CH 52378 


1511 W. Glenoots Bivd Glendale, Calif 
Specialists in instrumentation & Elect. Equipment 








116 


RECIPROCATING ENGINES 
R1820, R1830, R2000, R2600, R2800 
New. overhauted or repairable 
STEWARD-DAVIS, Inc, GARDENA, CALIF 
FAA Approved Repair Station 24044 


Conditions— 














{PDDRERS ROX NO. REPLIFA TO Row Ne 
( sifis id pi f this publication 
f ff nearcet you 
\EU PORK 6 P.O 
CHICAGO 11 oy 
SAN FRANCISCO 
FOR SALE 
PBY SA. Two amphibians 
crew cargo passenger use. FS-3404 
tion Week 
Grumman Mallard, 


range tanka. Collins 
Aviation Week 


Bell 47 Helicopters. 


extras 





converted for 2 
Avia- 


interior—tong 
FS-3411, 


Custom 
Bendix Radio 


Ready to work. priced te 

agri. equipped lno 
nstruction. Write or phone Aetna Heli- 
Etna, California 


Spare 
flight 
optersa, Inc 
C47 Certified Control Surfaces—Ffresh Cover. 
Elev & Rudders $4550, Ail 8750 Also un- 
covered frames Hardwick Air, Chic, 
El Monte, Calif 
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LETTERS 





Dedicated Leadership 


In your recent report on the he 


before the House Committee on Science 
and Astronautics (AW Feb. 29, p. 30) you 
stated that I did not take a stand as to where 
space should be 


rings 


control of the program 


placed. This is correct as far as the Society's 
position is concerned. Howey I should 
like to clarify my own position with further 
comments 

These comments 
the Committee as clarificatio 
tion period during which 
draw a_ parallel 
it a 1 reasol 


have 


tried to 
NACA, 
involvement in space appli 

As noted in the testimony 
the fact that space te 
+ ] a * 
tary and civilian agen 
lem The COM pa4rise n 


is not a valid one sit 


using 


hnologs 
Vs wan 
f NASA 
NASA 1 
involved in app 

was. The military 
pursuin peaceful 
areas which ma\v 
Antarctic exploration, f 

case in point. The 

ties and has don¢ 

The same situation exists: for spa 


‘ ‘ 


military resources for explh 

and must be utilize In me 

areas the military is probably 

to pursue the pr m und 

check and balance 

with a military 

port and much more push 
The NASA 

eatly development as was dor 

days. NASA is probably ill 

applications area. It would appear t 

firm leadership and a thought-out plat 

NASA in research and the military in appli 


ould advan 


mission 


strong st 


cations 

concert All w need 

of charter areas and then a i 

of this by strong dedicated leader 
which wants th 

Georce R. Arrut 

President 

American Astronaut 

516 Fifth Aven 

New York, N. Y 


Space Committee 


My attention ha 


been illed t 
torial which appeared over your n 
the Feb. 1 issue of AviaTION Weex 
Space Tecunorocy,. The editorial 
the work of the Committee on Scien 
Astronautics of the House and the p 
and conduct of its chairman, Congre 
Overton Brooks of Louisian 

I " 
have been 
session of this Congre 
faithfully attended its mex 
part in its deliberations, I ta 
the unsupported 
the quality of the Committe 
understa 
the space program ,” and the 
of the Committee and its resp 


atta 


man 


member of tl ( 
mce it 


charges you 


ontribution to public 


118 


Aviation Week welcomes the opinions invite you to gain a more complete insight 


of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


into our problems by direct consultation 
with more than one within the Com 
mittee? I am sure that Congressman Brooks 
will be 
that 


source 


majority of our members 


with 


ind a 


happy to cooperate you toward 


end 
Watrrer H. Moerrer 
10th District, Ohio 
House Member 
Committee on Science and Astronautics 


Had you 
Washington, D. C 


taken the trouble to read 
reports or read or 
number of our hean 


muuld not have been 


Air Safety 


o have done 
bout 
one paragr tur in , : 
pars r ave nothing but 
technica ntutored ' 
! ) i ) lati } } and 


ipposed | { ' 
PI t ‘ the 


which I I : ° 
W mnot | | ! nail , ' . : 
i > one ‘ : { I | md if pre 
, ey G. HarrZzier 


technica : 
in San Di 


Decea Trials 


nformatior 
ito yf adm ni 


ponsibilit) 


his 

twin-engined 

flight rule 
w under w 


nad 
1 


ing 
ng 


stanc 


W hile ian f the mel 
the FAA Helicopter Phase I 


lifferences of opinion within 
own fit 


Without such differen 

no need for a Committee #f Decca Mar 
Helj those differen I VC nevertheles ire 
! r! I wi interest We look forward to 

stigate thes con 


with our 
other iSeT 


yng to resolv tudying 
inderstood that our 
tions may well affect America’s entir 
for good or ill, is hardly a waste On in 
for anybody. The existence of thi propriate FAA pers 
lifference ertainly 


yur Chairman's tactics are di 


when it i 
ypportunity to inve 
letail in cooperation with ap 
open mnel 

ontained in 


Report will 


oon 


your claim t! he recommendations 
W hat the FAA Phase I Helicopter 
1‘ yur { 


litoriali receive 1 riow onsideration a 


belie 
tatorial 
1 waste of time 1s senseless 
without full knowledge of the facts or full TT iwestigs 
recognition of democratic procedures which V 1 to these recommendations has 
1 in a Committee of the Con ympleted 

gress to a extent than the Tuomas D. Jonnson 
m the editorial board of a Vice President 

Without Decca Navigator System, Inc 
yur Committee are 


ation «of the onclusions — 


must preval 
greater 
magazine 

ition 


May 


question, the I 
not pertect 


Washington, D. C 
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Multi-Use 
_ Automated 
Maintenance 


The recent demonstration of multi-purpose evaluation equipment, capable of checking 
test equipment (MPTE), developed by a variet f electromechanical devices, 
RCA under a series of Army Ordnance con- ranging from radar subassemblies to missile 
tracts, highlights a new dimension in auto- guidance nputers. MPTE provides the 
mated multi-use systems support and culmi- stimuli, ramming, control, measure- 
nates a long-term RCA effort in this field. ment and test functions for the NIKE AJAX, 
This General Evaluation Equipment is an NIKE HERCULES, LACROSSE, HAWK 
automated, transistorized, dynamic check- and CORPORAL missile systems and has 
out system. It contains a completely modu- been extended to other weapons systems 
larized array of electronic and mechanical related t ir defense efforts. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, NEW JERSEY 
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1960—AIR DATA COMPUTATION AND INSTRUMENTATION: Today 
Servomechanisms/Inc., supplies Air Data Computers utilizing SM/1’ 
force balance pressure transducer for high accuracy and reliabilit 
Other areas of capability include cockpit display instruments, such ag 
vertical scale altitude and speed indicators, engine data indicators. 


pressure ratio, per cent thrust, and control surface indicating system: 


S$ M1 SERVOMECHANISMS/INC 


LOS ANGELES DIVISION 
12500 Aviation Boulevard, Hawthorne, California 


MECHATROL DIVISION: Westbury, New York 
RESEARCH DIVISION: Goleta, California 


SERVOMECHANISMS (Canada) Ltd.: Toronto 


Subcontractors to teading syst r Aircraft and Missile instrumentation...Grour 


Support and Test Equipment...Fuel Management...Systemis, Subsystems and Component, 
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